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0 Color photograptts* a process for preparing them and color photographio materials employed 
therefor* 

@ There is provided a cotor photograph improved in preservatnlity that has been obtained by making 
chemically inactive the aromatte amine type color developing agents and th^r oxidized product that remains in 
the silver halide photographic materials after cok^r devetopment processing. The color p^totograph exhitrfts 
excellent perfonnance in that its while background can be prevented from dlscotoring even during kwig-term 
storage or display, and detertoration of a dye image caused by the remaning color devek)ping agent b^ng 
taken into the photographic material after the cotoir devek)pment bleaching, and fbdng processes, or due to its 
^oxidized product, can be prevented. 
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COLOR PHOTOGRAPHS, A PROCESS FOR PREPARING THQ/I AND COLOR PHOTOGRAPHIC MATERIALS 

EMPLOYED THEREFOR 



BACKGROUND OF THE INVENTION 
(1) Reld of the Invention 

5 

The present invention relates to color photographs improved in preservability, and particularly to color 
photographs improved in preservabillty that have been obtained by making chemically inactive the aromatic 
amine type color developing agents (hereinafter referred to as aromatic amine developing agents) and their 
oxidized product that remain in the stiver haiide photographic materials after color develoF>ment processing, 
10 and to a process of the production of said color photographs and silver haiide color photographic materials 
employed therefor. 



(2) Description of the Prior Art 

75 

In the field of silver haiide color photographic materials, for example, as dye image fomning couplers 
(hereinafter refenred to as couplers), there have been developed, alcmg with couplers that give bright cyan, 
magenta, and yellow dyes with less subsidiary at)sorption that afford good color reproduction, highly active 
couplers through which color development completes within a ^lort time. New additives and other agents to 
ao draw further enhance the excellerrt performance of these couplers are also b&ng enveloped. However, in 
actualy this new perfonrriance caused a deterioration of the preservabillty of the color photographs due to 
interaction with the components of the processing solutions that remain in the photosensitiva material after 
the processing. 

it is known that, of the processing solution components remaining in the photographk: material after the 

25 development processing, in particular the aromatic primary amine compound, that is, a enveloping a^nt 
and the compounds derived tfierefrom, damages the fastness of the image under the influence, for 
example, of Hght heat, and oxygen during k>ng-term storage, or they themselves cause self-coupfing or 
interact with coexistents to change to colored materials, resulting in so-called "stain*. This can be 
considered a fatal defect in a cok>r photograph. 

30 On the other hand, many studies have been made to pmvent images from deteriorating and to prevent 
stain. For example, ideas have been suggested to employ couplers that fade out less, to use fading 
preventive agents to prevent fading due to fight, or to' use ultraviolet steorbing agents to prevent an image 
from being deteriorated by ultraviolet rays. 

Although it is recognized that the atx>ve compounds have an effect as agents to prevent a dye Image 

35 from fading or discoloring, the compounds cannot successfully meet the customer demand for high quality 
images, , and they have not yet achieved overall excellence due to their problems of changing the hue, 
causing fogging or defective dispersion, or fomning fine crystals after the applk:ation of the emulskui. 

However, the stain in question in the invention is produced when aromatic amine compounds taken into 
the color photograph after the development processing are oxidiaed with oxygen or die like during 

40 prolonged storage of tiie color photograph, and which at the same time react with contained cokDriess 
compounds, such as color image forming compounds (couplers), to form colored compounds. The inventors 
of this invention tried to devetop methods for scavenging aromatic amine compounds taken Into the color 
photograph or the osadHzed product of such aromatic amine compounds. However, since the effect of these 
scavenging compounds also often decreased, for example due to decomposition or deterioration during 

45 long-term storage of the cok>r photograph, and tfte amount of the an^matic amine compounds taken into the 
coUx photograph changed notably witii the type of devetopment processing, in actual fact the compounds 
intended to scavenge either the involved aromatic amine compounds or the oxkJized product th^eof had 
been unsatisfactory. 
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BRIEF SUMMARY OF THE INVENTION 

Therefore an object of the invention is to provide a process of the production of a color photograph 
wherein the white background is prevented from discoloring during long-temi storage or display after 
5 colordevelopment bleaching, and fixing of the silver halide color photographic material. 

Anotfier object of the present inventiwi is to provide a cotor photograph which is prevented from 
deterioration of the dye image due to a remaining color developing agent taken into the photographic 
material after the cotor devetopment. bleaching, and fixing. 

Still another object of the invention is to provide a process of fbnning a color image of a cotor 
to photographic material wherein even if the cotor photographic material is processed with a processing 
solution in a mnning state, a processing solution that will be washed with less water or will not be washed 
with water, a processing solution that is substantially free from benzyl alcohol, such as a cotor devetopfng 
solution, and whose components will be brought into the photographto material in a greater amowrt. or other 
processing solutions that will, for exampte. impose a burden on the color development, image deterioration 
f5 due to the remaining aromatic amine devetoping agent or its oxidized product and the occurrence of stain 
or the side effects ttierefrom can be prevented. 

Other and further objects, features and advantages of the invention will appear more fully from the 
toltowing description. 
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DETAHJED DESCRIPTION OF THE INVENTION 



The inventors have studied Intensively to attain tfie above objects by tracing accurately aromatic 
amines that have been brought into the cotor photograph during the photographic processing and the 

25 resultant reaction spedes which change with time and by quickly making Inactive tiie aromatic amines or 
the subsequent reaction species using scavenging compounds relevant to the reaction ^iwcies. wWch have 
resulting in tiie present inverrtion. 

■mus ttie present invention provides (1) a cotor photograph Improved in preservabillty tiiat contains botti 
a compound (A) tiiat can combine chemically with the aromatic amine devetoping agent remaining after the 

JO color devetopment processing to produce a chemically inactive and substantially cotoriess compound, and a 
compound (B) ttial can combine chemically with the oxidized product of ttie aromatic amino devetoping 
agent remaining after the cotor devetopment processing to produce a chemteally inactive and substantially 
coloriess compound. (2) a process of tiie production of a cotor photograph Improved in preseryabllity by 
processing a silver halide cotor photographto material in tiie presence of compound (A) and compound (B) 

35 and (3) a silver halide cotor photographto material tiiat contains compound (A) and compound (B) In at least' 
one layer of ti\e hydrophilto colloid layers on a base of ttie silver haMde cotor photographto material. 

In ttie specification and claims, -chemfcally Inactive compound- means (1) a compound that does not 
or hardly decompose chemically for a tong period of time or (2) a compound tt>at does not promote tiie 
fading of tiie dye. does not generate colored materials by the accelwation of ttie decomposition of tt» 

40 residual coupler, or does not fomn colored materials, even rf rt decomposes. In ttie specifkation and claims, 
-substantially cotoriess compound" means (1) a compound ttiat has no absorption at the visible ray range 
longer ttian 350 nm (2) a compound ttiat has a molecular extinction coefficient of 1.000 or below at ttie 
visibte ray rang longer ttian 350 nm or (3) a compound ttiat gives a cotor photograph having a white 
background witti reflection density (optical density) of 0.01 or below in respect of a yellow, magenta or cyan 

46 dye. 

- MetiKxJs of allowing ttie preservative compound (A) and ttie preservative compound (B) to coexist in a 
color photograph (e.g.. a color print and a color film) obtained by processing a silver halide color 
photographic material to attain ttie otjjects of ttie present invention include: 

1) a mettiod wherein at least one of compounds (A) and (B) is previously contained during a step of ttie 
50 production of ttie photographic material, and 

compound (A) and/or compound (B) are contained in one or more layers of ttie hydrophilto colloid layers on 
ttie base, and if botti compound (A) and compound (B) are contained ttiey may be contained In ttie same 
layer or different layers, witti ttie former being preferabte. The hydrophilto colloid layers Include photosen- 
sitive layers and non-photosensitive layers, such as silver halide emulston layers, ultravtolet absoribina 
56 layers, and protective layers. ^ 

2) a mettiod wherein before, during, or after ttie color development processing tiie photographto 
material is processed witti a processing solution to whtoh compound (A) and/or compound (B) has been 
added, to allow compound (A) and/or compound (B) to be contained in ttie cotor photograph. 
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which compound (A) may essentially be added to a color developing solution, but compound (A) is 
preferably added to a processing solution after the development processing with a view to avoiding the 
reaction of compound (A) with the color developing agent in the color developing solution, and 

3) a method wherein one of compounds (A) and (B) is contained in a step (rf the production of the 

5 photographic material, and the other compound is added to any processing solution used before, during, or 
after the color development processing. 

The aromatic amine developing agents in this specification and claim herein include aromatic primsffy, 
secondary, and tertiary amine compounds, and more particularly phenylenediamine type compounds and 
aminophenol type compounds. Typical examples thereof are 3-methyl-4-amino-N.N-diethylaniHne, 3-methyl- 

10 4-amino-N-ethyl-N-^-hydroxyethylaniline, 3-methyl-4-amino-N-ethyl-N-/J-methanesulfonamidoethylaniline. 3- 
methyl-4-amlno-N-ethyl-N-^-methoxyethylanlJlne. 4-methy^2-amino-N,N-diethylanifine. 4^thyh-2-amino-N- 
ethyl-N-^-methanesulfonamidoethylaniline, 2-amino-N-ethyl-N-/8.hydroxylethylaninne, 3-methyl-4- 
methylamlno-N-ethyl-N-^-hydroxyethylaniline. 3-methyl-4-methylamino-N-ethyl-N-/S- 
methanesuHbnamidoethylartfllne, 3-methyM-butylamino-N.N-diethylanlline. 3^nethyl-4-acetylamino-N-ethyl- 

fs N-^-hydroxyethylaniline. 3-methyl-4^ethanesulfonamido-N-ethy^-^l-i3-^ethane5ulf^^ ^ 
methyM-benzylamino-N-ethyl-N-iJHTiethanesulfonamidoet^ and 3-methyi-4-cyclohexylamino-M- 

ethyi-N-methylanlfine, and their sulfates, hydrochlorides, phosphates, or p-toluenesuffbnales. tetraphenyl 
borates. p-(t-octyl)benzenesulfonates. o-aminophenol, pnamlnophenol, 4-amino-2-niethy!ph©nol. 2-amino-3- 
methylphenol. and 2-oxy-3-am!no-1.4-dimethylbenzene. 

20 As other examples can be mentioned those described In LF^ Mason. "Photographic Processing 
Chemistry" Focal Press (1966), pages 226 to 229, aS.Patent Nos. 2.193.015 and 2.592.364. and Japanese 
Patent Application (OPI) No. 64933/1973. 

The oxidized products of the aromatic amine developing compounds in this specification and claims 
means oxidized products derived chemically by removing one or two electrons from the aromatic amine 

25 developing agents. 

Of the compounds (A) that can chemically bond with the aromatic amine developing agent after the 
color development processing to form substantially coloriess compounds, preferable ones are compounds 
that can react with the rate constant (at 80*C) of the secondary reaction with p-anisldlne within the ranae 
of 1.0 lAnol-sec to 1 x 10 /moLsec. 

30 If the te is too great the compounds themselves become unstable and react with gelatin and water to 
decompose. On the other hand, if the te is too small the reaction of the compounds with the aromatic amine 
developing agents is slow, and as a result the side effect of the remaining aromatic amine developing 
agents that the invention intends to otwiate cannot be prevented. 

Of such compounds (A), preferable ones can be represented by the following general formula fl) or m 

35 General formula (I) w i /• 

General formula (II) 
Rr-C =Y 
40 ^ 

wherein Ri and Fb each represent an aliphatic group (preferably one having 1-60 cariboo atoms, more 
preferably having 10-50 cartxwi atoms), an aromatic group (preferably one having 6-60 carbon atomkmore 
preferably having 16-50 carbon atoms), or a heterocyclic group (preferably one having 2-60 cartwn 
atoms). X represents a group that can react with the aromatic amine developing agent to split off. A 

4S represents a group that can react with the aromatic amine developing agent to form a chemical bond, n Is 1 
or 0. 8 represents a hydrogen atom, an aliphatic group (preferably one having 1-60 carbon atomkmore 
preferably having 10-50 cartoon atoms), an aromatic group (preferably one having 6-60 carbon atoms.more 
preferably having 16-50 carbon atoms), a heterocyclic group (preferably one having 2-60 carbon 
atoms.more preferably having 10-50 cartwn atoms), or an acyl or a sulfonyl group (preferably one having 

50 1-50 cariDon atoms.more preferably one having 2-50 carbon atoms). Y represents a group that can 
facilitate the addition of the aromatic amine developing agent to the compound having general formula (II). 
and Ri and X together or Y and ft or B together may combine to form a ring stmclure. 

Of ways wherein the remaining aromatic amine developing agent and the compound (A) chemically 
comtwne. typical ways are substitution reactions and addition reactions. 

S5 Groups of the compounds represented by general formulae (I) and (H) are described forther. 

The aliphatic gro^DS represented by Ri. ft and 8 may be straight chain, branched chain or cyclic alkyi 
groups, alkenyl group or alkynyl groups that may be substituted. The aromatic groups represented by Ri 
R2 and B may be any of the cartxwyclic aromatic group (e.g.. phenyl and naphtyl). and the heterocyclic 
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10 



IS 



20 



Zh! J™"" j*-^': Py'^'y- Py'^' ^ «"*^'>- ""ay be of a monocyclic type or a 

condensed nng type (e.g.. benzofuryl and phenanthrWfnyl). TTiese groups may be furttier substftuted 

The heterocyclic groups represented by R, . Rz and B are preferably groups having a 3-to 10- 
membered nng structure comprising carbon atoms, oxygen atoms, nitrogen atoms, sulfur atoms, or 
hydrogen atoms, and the hetero ring may itself be a saturated or unsaturated ring, and may be substftuted 
(ag.. chromanyl. pynrolidinyl. pynollnyl. and morphoBnyl). 

X represents a group that can react with the aromatic amine developing agent to split off and 
preferably represents a group that attaches to A via an oxygen atom, a sulfur atom, a nitrogen atom {e.a.. 2- 
2-Pyrimidyloxy. 4^yrimldyloxy. 2-(1Z3Hria2ine)oxy. a-benzimWazolyl. a4mldazolyl. 2-thiazo»yl. 
2-ben2flila20lyl. 2-furyloxy. 2-thiophenyloxy. 4Dyridyloxy. 3^sooxazolyloxy. 3-pyrazolidinyloxy 3^)xo-2- 
pyrazotonyl. 2-oxo-t-pyridinyl. 4K)xo-1-pyridinyl. 1-benzimidazolyl. 3-pyrazolytoxy. 3H-U.4^»(8dia2ol!n-5. 
oxy. aryloxy. alltoxy. aHcylthio. arylthio. and substituted f+oxy). or a halogen atom 

A repr^ts a group that can react with the aromatic amine developing ag^ 
and It includes a group containing a low election density atom such as 

Y Y Y Y R' 

II II li II i 

-L-C-, -L-S-, -L-S-, -L-P-. or -L-S1-. 

II I I 

Y' y R- 



WhenX is a halogen atom, n is 0.L represents a singte bond, an alkytene group. -O-.^. -n- 

I 

as R" 

Y Y Y 

, II II H 

-L'-C-L"-, -L'-S-L"-, or L'-S-L"- 

« II 

Y' 



(e.g.. carbonyl. sulfonyl. sutflnyl, oxycarbonyl. phosphonyl. thiocaibonyf. aminocarbonyl and silyloxy) 
35 Y has the same meaning as that of Y In general fomiuia (ID. and Y" has the same meaning as that of Y 
FT and R may be the same or different, and each represents -L'-Ro. 
n,«th^. '^K*.*. TT^"^ as that of Rn R- represents a hydrogen atom, an aliphatic group (e.g.. 
methyl, isobutyl. t-butyl. vinyl. benzyl, octadecyl. and cyclohexyD. an aromaBc group (e.g., a phenyl pyrWvl 
and naphthyl). a heterocyclic group (e-g, piperidinyl. pyranyl. furanyl. and J^^ ^^ZS^' 

40 acetyl, and benzoyl), or a sulfonyl group (e.g..methanesulfonyl and benzenesulfonyl) 
L'. L' and L'each represent -O.-S-or-N- . 

I 

R" 

In particular, A represents preferably a divalent 

45 0 0 0 

group represented by -O- C -. -S- C -or -alkylene-C -. 

P'e'o^con^Pounds of those represented by the general fbntnita 

droits '^^•■l^'J that can react wHh the n«e constant K. (i ao-C, of S^aS^rSSS 
With p-anlsldlne within th© range of 1 x 10 * to 1 x 10 AnoI.sec. 

50 
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(I-a) 



0 
0 

Ri-Link-C-O-Ar 



10 



(I-b) 



/5 



Rj-Link-C-0-C=C 

I 

Rc 



20 



(I-c) 



25 



O 

II 

Ri-Unk-C-O-C V 
N 



35 



40 



(i-d) 

Ri-Lmk-C-O-N 7 

\ ?2 

In the above formulae, Ri has the same meaning as Ri in general formula 0); Link represents a ^ngte 
bond or Ar represents an aromatic group having the same meanings as defined in Ri, Rz and B. 
provided that the group released as a result of reaction with an aromatic amine developing agent is not a 
group useful as a photographic reducing agent such as catechol derivative. Ra, Rb and Rc, which may t>e 
the same or different, each represent a hydrogen atom, an aliphatic, aromatic or heterocyclic group having 
the same meaning as defined in Ri. R2 and B. Further, Ra, Rb and Rc each represent an alkoxy group, 
arytoxy group, heterocyciooxy group, alkytthki group, arytthio group, heterocyclothto group, amino group, 
alkylamino group, acyl group, amido group, suHbnamide group, sultonyt group. alko)(ycarbonyl group. suHb 
group, carboxyl group, hydroxyl group, acytoxy group, ureido group, urthane group, carbamoyl group or 
sulfamoyi group. Ra and Rb, or Rb and Rc may combine toghther to fonm a S-to 7-membered heterocyclic 
ring which may be further subsituted by a substituent, may form, a spirocydic ring or bicycle ring, or may 
be condensed by an aromatk: ring. Zi and Zz each represent a non-metal atom group necessary to fonnn a 
5-to 7-membered heterocyclic ring which may be further substituted by a substituent, may form a 
spirocydic ring or bicydo ring, or may be condensed by an aromatic ring. The compound released as a 
result of the reaction of Zi with an aromatic amine devek)ping agent is not a coupler or 1-phenyl-3* 
pyrazolidones. 

The adjustment of the rate constant Mat 80*C) oip the secondary reaction with p-anisldtne within the 
range 1 x 10' to 1 x lO^lAnoLsec for the compounds represented by general formulae (1-aHW), 
especially for the compound represented general fonmula (I-a), can be attained by selecting a sut)$tituent, 
when Ar is a cyclocart)on aromatic group. In this case, the sum total of f^ammetf s a-vatue of substituents. 
which may be dependent on the kiml of group of Ri, is preferably 0.2 or greater, more preferably 0.4 or 
greater, most preferably 0.6 or greater. 
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It IS preferable that the sum total of cartxm atoms of the compound is more than 13. when a compound 
represented by the general formula (l-a) to (l-b) is added to produce a photographic material. It is not 
desirable that these compounds decompose during the development processing, in order to achieve (he 
object of the invention. 

Y in general fonmula (II) is preferably an oxygen atom, a sulfur atom. "14^ or 



10 



Re 



Herein. and Rs each represent a hydrogen atom, an aliphatic group (preferably having 1-30 
rs carbon atoms.more preferably having 1-20 carbon atoms. e.g.. methyl. Isopropyl. frbutyl. vinyl benzyl 
octadecyl and cyclohexyl). an aromatic group (preferably having 6-40 carbon atoms.more preferably having 
8-30 carbon atoms. e.g.. phenyl, pyridyl. and naphthyO. a heterocyclic group (preferably having 2-30 
carbon atoms.more preferably having 2-20 carbon atoms. e.g.. piperidyl. pyranyl. furanyl and chromanyft 
an acyl group (preferably having 2-30 carbon atoms.more preferably having 2-20 carbon atoms ea 
TO acetyl and benzoyl), or a suHonyl group (preferably having 1-30 carbon aloms.more preferably having' 1-20 
carbon atoms. o.g.. methanesuHonyi. and benzenesuHbnyl). and and Rt may bond together to form a rbn 
structure. ^ 

Of the compounds represented by general ftwmulae (I) and (II), the compounds of general formula (0 
are especially preferable. In these compounds, the compound represented by general formula at fl<> 
25 IS more preferable, and the fomier is more prefer^. 

Typical examples of these compounds are given betow. but the invention is not BmllBd to these 
compounds. 
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(I-/) 

0 

7F \ ^ 



%^0CCi3H27^°^ 



( I - J ) 




J 



( I - J ) 



( I - ) 



^^^CsHii-f y-0CH2CH2CH2C-0-N, 
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{ I - J- ) 

^^^CsHii -/^y-O-CHzCHaCHzC-O-N 
( I - 6 ) 

it) ^ 
CsHu-/ ^-O-CHzCHaCHzC-O- 



( I - 7 ) 



C2H5 
I O 



o 



CsHa -/~~y OCHC-O-N 




( I -<r ) 



CsHii-f V 



C2H5 
0 

OCHC-O-N 




5H11 
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( I - 9 ) 

C^HgCHOCS-^^CizHzs^") 
C2HS 

( I - / o ) 

(n) II >==\ 

C^HgCHOCS-^ \ 

C5Hxi(t) 

( I - / / ) 
0 



C5H11 



(t) 



( I - / ^ ) 



CisHsiC-Ol 

0 
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( I - / J ) 



C2H5 O 

(n) I II 
C4H9CHCH2OCO 




0Ci«H33' 



,(n) 



Cl3H27CO>v.^_^ 



( I - / -i- ) 



0=C 
I 




OCH3 



CH3 



( I - / <5 ) 



0 

O-C-CHO— / VcbHi/*^ 




N' 
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10 



75 



( I - / 7 ) 



( I - / <r ) 



(n) 

Ci8H37l 

( I - / 7 ) 

25 



» ( I — J ^ ) 

(4 



C12H25 -^^^SOzCHaCHaBr 



40 

( I - J / ) 



N^N 
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5 



10 



( I - ^ -2 ) 

0 

i I - 2 3 ) 

O 

*1;7H,s0C0-^^^S02-/~\-0H 

30 

( I -.2 ) 

0 

» C7H15OCO-/ N 

^"t7HisOC-N 




I 
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(1-26) 

C2H5 O 

to I II 

C4H9CHCH20-C- 



ts 



(1-27) OC„H33 

30 

CH3 y 

^CHCH20-C-0^ C2H5 



CH3 ify-CHzOC'CHCiHs 



as 

(1-28) 

30 

o 
II 

C13H27C-0 




'NHC-CHO -^V-CsHuCt) 
O CsHuW 

(1-29) 

O 

OCieHsi 

CH3 
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-30) 



CzHs O 
I II 
C4H9CHCH2O-C-O 



C2H5 C2H5 

C4H9 CHCH20^^^0CH2CHC4H9 
-31) o 



>3 



CH3OCC 



SOsNa 
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(1-32) 

C2Hs 0 
I II 
C^HgCHCHa-O-C-O 



•0 



■OCi6H33 

(1-33) 



? CH3 
C9Hi9-0-C-0> 




yCH20C-C,3H27 



6 



(1-34) 



C2H5 0 

C4H9-CH-0-C-a 

^W-CHaO-C -\0/- NHCOCBH27 



(1-35) 



C2H5 O 

QHg-CHCHzO-C-O^ /^"' 

■H 
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(1-36) 



C2H5 O 
C4H9CHCH2O-C- 



C00C«Hi7 

(1-37) 



CeHs 0 
C4H9-CHCH2-O-C- 



CisHsi 



(1-38) 



O 



II N=v 
CioH2i-0-C-0-^v^ 



(1-39) 



C2H5 O 

C4H9-(:hch20-c-o-<' ^ 




CH3 CH3 

(1-40) 

C2HS O H 
C4H9-CHCH20-C-0-C^^N 

}-J 

CH3 
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(1-41) 



92^5 O ,0 
I II /N -^"^ 

C4H9-CHCH2O- 



CH3 
CH3 



(1-42) 



C2H5 O c(CH3)3 
C4H9-CHCH2O-C-O-4 

N-C(CH3)3 



(1-43) 



CaHs O 0 

C4H9 -CHCH2-0-C-0-C-C(CH3)3 
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(1-44) 



(1-45) 



(1-46) 



(1-47) 



OC-OCHzCHQHsW 
I O 

o=c, 

OCH2CHQH9W 

C2HS 



^N^OC-OCHzCH C4H9W 

I o 

0CH2CHC4H9(n) 
CaHs 



CH3v/C6Hi3fa) 

^j^'^OC-OCaHTW 
O 



C2H5 o 

< II 
yC4H9-CHCH20-CO^ 

C2H5 

I 

•j^ ^OC-CH2CH-C4H9(nJ 
CI 
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(1-48) 



(1-49) 



(1-50) 




N CzHs 
I 

OC-OCH2CH-C4H9(n) 

n 

o 



O^Nv.OC-OCH2CHC4H9(ii) 



CH3 'OCieHaaW 



O O C2H5 
C2HS O A^O-C-OCHzCH-QHsW 

I B n iT 

(nJC4H9-CHCH20-C-0-CHr'0'^ 



(1-51) 



C=CHS02-^^ 
0-C-O-CH2CH-C4 Hgfa) 
O C2HS 



20 



0277 S89 



(1-52) 

(n)Cr H,5 -0-C0-(^ SO2 OC-O-CyH.sfrU 



tt 
O 



(1-53) 

y C4H9CHCH2-0-CO-^^ S02-<^OC-OCH2CH-C4H9(n) 



(1-54) 



r H n CI! Cfi ^ 

WC4H9CHCH20-C-OH;^S02-<S>"0-C-0-CH2CH-C4H9(n) 



c* a 



(1-55) 



o ? Cfl o 



<n)Cx«H33-0-CO^^ SOa-<gi.OC-0-Ci6H33fa) 

a a 
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(1-56) 



92«5 0 ? P O C2H5 



(tJCsH„-^-O-CHCH2O-CO-^-SO2H;^KOC-O-CH2CHO-^>-CsHi,{0 



(1-57) 



Br Br 

WCisH3i-CO-^^S02-^3-OC-CisH3iW 
^ Br ^Br « 



(1-58) 

(n)CisH3i-C0-^K S02-(^-0C-CisH3i(n} 



(1-59) 

Br o 
(tiCsHu-^-O-CHaCO-^- SOz-^^ OC-CHjO-^^^CsHHtt) 
CsHnW ° Br Br CsHu(t) 
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(1-60) 



(1-61) 



(1-62) 



(r-63) 



a 




o 

O-C-OCH2CHC4H9W 
CaHs 




0 C.Hs 



O-C-OCH2CHO C5H1, (t) 



CsHu(t) 



a 



0 

I! 

O-C-O-CieHaafa) 
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(1-64) 



(1-65) 



(1-66) 



(1-67) 



0 
II 

0-C-CisH3i(n) 

ci 



O-C-OCH2 CH-C-i Hgdi) 




C02C2Hs 



? C2HS 
0-C-OCH2CHC4H9(ii) 



CN 




O CzHs 
O-C-OCHaCHQHgtii) 

a 
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(1-68) 



0 C2H5 
II I 
O-C-OCHaCHC^HgW 




'C-CH3 



(1-69) 



(1-70) 



(1-71) 



O 

n 



0-C-OCH2CH20-^53-C8Hi7<tJ 

V 

C02C2HS 



o 

D 

0-C-0-C,«H33(n) 
CO2C2H5 



o 

0 

0-C-Cis Haifa) 
CO2C2HS 



25 



0277 589 



(1-72) 



" 0 CzHs 
0-C-CHO Cs H„ (t) 

CI 

n CsH.ilt) 

a 




(1-73) 



o 



o 
II 



OC-OCHzCHzO-C-CsHaita) 



(1-74) 



a 



O-C-O-CH2CHO 

CI 




CsHnftJ 



CsHuW 



CO2C2HS 



(1-75) 



O 
I 

O-C-O-C16H33 

SO2CH3 
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(1-76) 



(1-77) 



(1-78) 



(1-79) 



CO2CH2CH-C4H9 

CzHs 



O OC4H9 
O-C-OCHaCHaS-^^ 

CO2CH2CH3 



0 
H 

O-C-OCHaCHzNHCOCisHai W 




C02C2HS 



o 
II 

0-C-CH2CH2S02-Ci6H33(n) 



V 
CO2C2H5 
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(1-80) 



(1-81) 



(1-82) 



(1-83) 




0 
II 

OC-O-CtfiHaaW 

a 



SO2NH2 



O 

II 



O-C-0 -(CH2)3-OH^[VcsH„(t) 

C02C4H9fa) 



O C2H5 
O-c-O-CHzCHO-^^CsHuft) 



V 

CO2CH3 




CO2CH3 



CsHu(t) 



OC4H9W 



OCOCH2CH2S 
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(1-84) 



n 

«C,H8CH0C-S-^>-NHCCt3H27« 
C2H5 >^ 



(1-85) 

CHa^^ .CH3 



%^0S02 -<^>-CH3 

C-OCH2CHC4H9<^ 
0 CzHs 



(1-86) 
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( H - / ) 



hch^^^(x:h2CH2CH2CH2CH2CH20-^^^ch 

0 ~ 0 



( II ) 




C02C,2H25^"^ 



( D ) 

CH2=CH-S02-Ci8H37^"^ 

( D - <^ ) 

0 0 ^C02Ci6H33' 



(n) 



( H -i- ) 



0 

CH2=CH-C^^^^S02Ci6H33^'^ 
Synthesis examples of representative connpounds of the present invention wilt now be described. 



Synthesis Example 1 (Synthesis of exemplified compound 1-9) 

Synthesis of 2-ethylhexyf 4<lodecylben2enethiocarbonate (exemplified compound 1-9) 

150 ml of chloroform and 9.9 ml (0.071 mol) of tiethy famine were added to 18 g (0.065 mol) of 4- 
dodecylbenzenethiol to dissolve it and the solution was stirred at 25*^0. 13.3 g (0.068 mol) of 2-ethylhexyl 
chforocarfoonata was added to the solution dropwise. After stirring for 30 min, cold aqueous hydrochloric 
acid was added thereto. After separation, the resulting chloroform layer was washed three times with cold 
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10 



45 



SO 



water and then dried over Glauber's salt The Glaut)er's salt was filtered out. and the chlorofomn was then 
removed by distillation. The product thus obtained was purified by cxilumn chromatography, thereby 
obtaining 17^ g of exemplified compound t-9 as an oil in a yield of 61.2%. 
Results of elementary analysis (CsMi^DSd: 



CHS 
Found {%) 74,3* 10,66 14.91 

Calculated {%) 74.60 10.6? 14.75 



15 Synthesis Example 2 (Synthesis of exemplified compound M3) 

I) Synthesis of 5"{3-hexadecyioxyphenyl>-3-hydroxy«1«pyenylpyrazole 

60 ml of toluene and 10 g (0.12 moi) of manganese dioxide were added to 6.3 g (0.013 mol) of 4.5^ 
20 dihydroxy-5-(3-hexadecyloxyphenyl-3-hydroxy-1-phenylpyra20le, and the mixture was heated in a steam 
bath for 2 hours with stirring. Inorganic substances were filtered out The filtrate thus obtained was 
evaporated to dryness, followed by crystallization from 20 ml of ethyl acetate, theret>y obtaining 5.8 g of a 
product having a melting point of 108 to 109 **C in a yield of 92.5 %. 

25 

iii Synthesis of 3K2-^thylhexytoxycarbonyloxy>-5-^3-hexadecyloxypenyi)-1-phenyhpyr^ (exemplified 
compound 1-13) 

50 ml of chloroform and 1.0 ml (0.014 mol) of triethylamine were added to 5.3 g (0.011 mol) of 5-(3- 
30 hexadecyloxyphenyl)-3-hydroxy-1-phenylpyrazole to dissolve it, and the solution was stin^ at 25** 0. Z3 g 
(0.012 mol) of 2-ethylhexyl chlorocarbonate was added to the solution dropwise. After stinrtng for 30 min, 
cold water was added thereto, and the separated chlorofonn layer was washed twice v^th 50 ml of cold 
water and then dried over GlaulDer's salt The Glauber's salt was filtered out and the chlorofonn was then 
removed by distillation. The product thus obtained was purified by column chromatography to produce 5.7 
35 g of exemplified compound M 3 as an oil in a yield of 82%. 
Results of elementary analysis (C«HeoN204): 



C H N 

Found (JS) 76.13 9.47 4.11 

Calculated {%) 75-91 9.56 4.43 



Synthesis Example 3 (Synthesis of exemplified compound 1-24) 
Synthesis of 4>heptyloxycarbonyloxypyridine (exemplified compound 1-24) 



100 ml of chloroform and 7.3 ml (0.052 mol) of triettiylamine were added to 4.5 g (0.040 mol) of 4- 
hydroxypyridlne monohydrate to dissolve it and the solution was stirred at 25*0. 8.9 g (0.050 mol) of 
heptyl chlorocartx>nate was added to the solution dropwise. After stimng for 30 min, cold aqueous 
hydrochloric acid was added thereto. After separation the resulting chloroform layer was washed twice with 
55 cold water and then dried over Glauber's salt. After filtering out the Glauber's salt the chlorofonm was 
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removed by distiltation. and the obtained product was purified by column chromatography, followed by 
crystallization from ethanol. thereby obtaining 7.5 g of exemplified compound 1-24 having a melting point of 
44to50'C in a yield of 83%. 
Results of elementary analy^ (Cii^tgNOs): 







C 


H 


N 


JO 


Found {%) 


69.52 


8.47 


6.03 




Calculated {%) 


69.31 


8.55 


6.22 



75 Syntfiesis Example 4 (Synthesis of exemplified compound h54) 

150 ml acetonttrile was added to 19.4 of 3.3',5.5*tetrachloro-4,4'-dihydroxybiphenyisulfone and 16.8 g 
of triethylamine, followed by stim'ng. 21.1 g of 2-0thylhexyl chlorofbrmate was added thereto dropwise at 
room temperature. The stining was continued for 3 hours, followed by extraction with ethyl acetate. The 
20 ethyl acetate layer was washed wHh water and then dried. Then the dried ethyl acetate layer was 
concentrated and the concentrate was purified by silica get column chromatography to produce 20S g 
(58.4%) of white crystalline exempimed compound 1-54. The melting point of the compound was 65 to 

Results of elementary analysis (C3(^ij80t40ttS): 





C 


H 


CI 


S 


Fotind (?) 


51.41 


5.47 


20.21 


4.61 


Calculated {%) 


51.44 


5.47 


20.24 


4.58 



3S Synthesis Example 5-1 (Synthesis of exemplified compound h57) 

300 mt of acetonitrile was added to 11.3 g of 3, 3.5.5 -tetrabromoblphenylsulfone and 6.1 mX of 
triethylamine, followed by stirring. 12.3 g palmitic add chloride was added thereto drc^se at room 
temperature. After the stirring was continued for 5 hours, the reaction mixture was poured into 600 ml of 
40 water. The precipitated crystals were collected by filtration, washed with water and dried, followed by 
recrystailization from chioroform/ethyi acetate mixed solvent to produce 175 g (84.0%) off crystalline 
exemplified compound 1-57. The melting point of the product was 125 to 126''C. 
Results of elementary analysis (CMHasBriOeS) 



45 







C 


H 


Br 


S 




Found (?) 


50.60 


6.21 


30.39 


3.11 


so 


Calculated (%) 


50.68 


6.38 


30.66 


3.07 



Synthesis Example 5*2 (Synthesis of exemplified compound WTO) 

14.3 ml of triethylamine was added to a solution consisting of 23.1 g of ethyl 3,5-dichIoro^ 
hydroxybenzoate and 100 ml of acetonitrile. and the solution was stinred at room temperature. Then. 30 g 
of hexadecyl chloroformate was added to the solution dropwise. After stinring for 1 hours, ttie solution was 
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poured into ice-water, and the resulting crystals were separated by filtration. By recrystallization of crude 
crystal from Isopropyl alcohol the desired comound WTO was obtained as 43.5 g (yield 87,9%) of white 
crystal, melting pcrfnt : 42-43*C 
Results of elementary analysis (C2^4oC tsQ^ 

C H CIL 

Found {%) 62.11 7.98 14.02 

Calculated {%) 62.01 8.01 l4.08 

The compounds (B) that can chemically combine with the oxidized product of the aromatic amine 
developing agent to form a sut)stantially colorless compound are preferably those having a nucleophitic 
group derived from a nucteophilic functional group that have a Pearson $ nudeophilic I value [R.G. 
Pearson et al., J. Am. Chem. Soc. 90, 319(1968)] of 5 or more. 

More preferable examples of the compound (B) are those represented by the following general formula 
(ill): General fonnula (III) 
RrZ«M 

wherein fV represents an aliphatic group (preferably one having 10-80 carbon atoms.more preferably 
having 20-^ carbon atoms), an aromatic group (preferably one having l6-'86 cartxw atomsjnore 
preferably having 26-66 carbon atoms), or a heterocyclic group (preferably one having 12-82 carbon 
atomsonore preferably having 22-62 carbon atoms). Z represents a nudeophilic group, and M represents a 
hydrogen atom, a metal cation, an ammonium cation or a protective group. 

The aliphatic group represented by R? is a straight chain. t>ranched chain, or cyclic alkyi, alkenyl or 
alkynyl group. These group may be further substituted. The aromatic group represented by may be any 
of a carbocyclic aromatic group (e.g., phenyl, and naphthyl). and a hetarocydic aromatic group (e.g., fiiryl, 
thienyl, hydrazolyl. pyridyl, and iridolyl), whteh may be of monocydic type or condensed ring type (e.g.. 
benzofuryl and pher^anthridinyl). Further, these aromatic rings may have a sut>stituent 

The heterocydic grpup represented by R7 is preferably one having a 3-to 10-membered ring structure 
comprising carbon atoms, oxygen atoms, nitrogen atoms, sulfur atoms, or hydrogen atoms. The 
heterocydic ring itself may be a saturated ring or an unsaturated ring, and it may be sut>stituted further with 
a substHuent (e.g., diromanyl. pynrofidyl. pynrolinyl, and morpholinyl). 

Z represents a nudeophilic group. The nudeophilic groups includes a group having an oxygen atom, a 
sulfur atom, or a nitrogen atom as an atom that will directly chemically combine with the oxidized product of 
the aromatic amine developing agent (Bcamples of the nudeophilic group indude amine compounds, azide 
compounds, hydrazine compounds, mercapto compounds, sulfide compounds, sulfinic add compounds, 
cyano compounds, thiocyano compounds, thiosulfuric add compounds, seleno compounds, halide com- 
pounds, carboxy compounds, hydroxamic add compounds, active methylene compounds, phenol com- 
pounds, and nitrogen heterocyclic compounds. 

M represents a hydrogen atom, a metal cation, an ammonium cation or a protective group. 

The compound represented by general fonnula (III) reacts with the oxidized product of the aromatic 
amine developing agent by a nudeophilic reaction (typically a coupling reaction). 

Of compounds represented by general formula 011), the most prefierable ones are those represented by 
the fbiiowing general formula (IV): 

General formula (IV) 




Ri 2 
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In the formula M' represents an atom or an atomic group that can fomr» an inorganic salt (e g saHs of 
U. Na. K. Ca and Mg) or can form an organic salt (e.g.. salts of triethyl amine, methylamine and ammonia). 



.Rl 5 

-NHN=C' 



Rl6 



10 



Rl7 Rl8 R20 R21 

i i 11 

J5 -N— N — SOjRj,, or -N — N C-R^j. 

O 

in which Reand R«. which may be the same or different each represent a hydrogen atom, an aUphatic 

20 group, an aromatic group, or a heterocyclic group that has the same meaning as defined for Ri or R« and 
Ri« may bond together to fbrni a Sto 7-membered ring: Ri/. R«. Ra, and Ra. which may be the same or 
different, each represent a hydrogen atom, an aliphatic group, an aromatic group, or a heterocyclic group 
that has the same meaning as denied for R7. or an acyl group, an alkoxycarbonyl group, a suHbnyl group a 
ureido group, or a urethane group, provided thatatteastoneofRffandRwandatteastoneofRaandRa 

25 are hydrogen atoms: R* and Ra represents a hydrogen atom, an aliphatic group, an aromatic group or a 
heterocyclic group that has the same meaning as defined for R7: Ra further represents an aflcylamino group 
an arylamino group, an alkoxy group, an arytoxy group, an acyl group, and alkoxycarbonyl group, or an' 
a^tocjwarbonyl group having 1-20 carbon atoms; at least two of R,r. R« and R» may bond together to form 
a 5-to 7-membered ring: at least two of Rjo. Rzi and Ra may bond together to form a 5-to z-membeied ring- 

30 R». R11. Ro. Rij and Ru. which may be the same or different, each represent a hydrogen atom an 
anphatic group (preferably having 2-74 cartxwi alom8.more preferably having 12-54 carbon atoms eg 
meftyl. Isopropyl. t-butyl. vinyl, benzyl, octadecyl. and cyctohexyl). an aromatic group (preferably fiaving 
6-78 carbon atoms.more preferably having 12-58 carbon atoms. e.g.. phenyl, pyrldyl and naphthyl) a 
heterocyclic group (preferably having 2-60 carbon atoms.more preferably having 10-50 carbon atoms e g 

35 pipendyl. pyranyl. furanyl and chromanyl). a halogen atom (e.g.. dhkmne and bromine). -SR.. -OR, « 

- M - Rg 
Ra 

(preferably having 1-60 carbon atoms), an acyl group (preferably having 2-60 carbon atoms, eg acetyl 
and benzoyl), an alkoxycarbonyl group (e.g.. methoxycarbonyl. butoxycarbonyl. cyctohexytearfoorwl and 

40 octytoxycarbonyl). an arytoxycarbonyl group (e.g.. phenytoxycarfoonyl and naphthykMycarbonyi). a suifbnyl 
group (e.g.. methanesuKbnyl. and benzenesulfonyl). a sulfbnamldo group (e.g., methanesulfonamido and 
DenzenesuHonamWo). a suHamoyl group, a ureido group, a urethane group, a carbamoyl group, a'sulfb 
group, a carboxyl group, a nitro group, a cyano group, an aJkoxalyl (e.g., methoxalyl. isobuioxalyi. 
oc^xyxalyl. and benzoyloxyxalyl group), an aryloxalyl group (e^.. phenoxyxalyl and naphthoxyxaM). a 

46 sullonytoxy (poup (e.g.. methanesulfbnytoxy and benzenesuHbnyloxy). 

■ s 

- P (R»)2. - P (R»)i. -P(ORs)sor a formyl group, wherein R« and Rs each represent a hydrogen atom 
an aliphatic group, an alkoxy group, or an aromatic group. The alkoxycarbonyl. arytaxycarixmyt suHbnyt' 
suHonamido.sulfamoyl. urethane group.carbanrK)yol. alkoxalyl. arytoxalyl group or sutfonytoxy group prefer- 
so ably has 1-60 carbon atoms. Of these compounds, those wherein the total of the Hammet sigma values is 
05 or over for the group -SOM are preferable in view of the effect of the invention. 

Typical examples of the compounds represented by general formula (III) are given bekiw: 
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(M-l) 



(iir-2) 



(flI-3) 



(DI-4) 



(in-5 ) 



HN 



NH2-^^NHCOCH3 



SOzHNCCzHs) 
SOaLi 



A, 



(III- 6) 



J 



0=P(0C8Hi7<^) 



2 
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(ni-7) 



(ni-8) 



(III-9) 



S02Na 



SOaNa 

il 




S02CxsH37** 



("C6Hi3)2F''^P(CeH««> 




SOaNa 



(m- 10) 

SOaNa 
CHa 
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(III- 11) 



S02N(C4H9)4 




CH300C'''"'"^>^COOCH3 

(ni-12) 

SO2K 

(ni-13) 

**Ci5H3iH^)-S02Na 

(ffl-14) 

O 

"C8Hi70C--^-S02K 

(in- 15) 
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(in- 16) 



fa) 

'"C18H37 SO2NH 



(III-17) 

SOaNa 



6 



(nr- 18) 

HS-h(^C(CH3)4 



(nr- 19) 

OC4H9 



CsHiT (t) 



(ni-20) 
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(iir-21) 

CzHs 



HO-C-^^ NHC0CH0H^)-C5Hn(t) 
O CsHu(t) 



(III-22) 

H0-NHC-.(^0Ci2H25 
O 



(lK-23) 



OH 



(m-24) 

NaNa 

(III-25) 

OC4H9 CsHiyCt) 



C«Hi7(t) OC4H9 
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(1-26) 



0 O 

<^)-C-CH-0-C-CH3 
SO2 



C2H5 




QHs-CHCHaNHC-'V-^C-NHCHzCHQHs 

o o 

(1-27) o 

CH3-CH-OC-C(CH3)3 
SO2 

A C2H5 
C4H9- CHCH2NHC(K*^^CONHCH2CH-C4H9 

(1-28) 

SO2 



.H„^0-(CH.)3-NHC^CONH(CH2)30hH- 



(1-29) 



O O 
(CH3)3C-C-CH-0-C-0-C2H5 
SO2 




C10H2, -NHOC --"^CONH-CoHzi 
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(111-30) 

SOaNa 




CsHu(t) 



(t)CsH„-^V<HCH2)3-NHC''^^C-NH(CH2)30-^^C5Hi 
^CsH„(t) O O 



(1-31) 

S02®'N®(C4H9(n))4 





II 

Ci2H25-0-(CH2)3-NH-C""^^^CNH(CH2)30~Ci2H25(ll) 

o o 



(1-32) 

S02Na 

l 

WCi2H25-0-C^'''^^^C-0-Ci2H2sfaJ 
B II 

o o 

(1-33) 

S02Na 

lnJC8Hi7-CHCH2-0-C^^^^-^C-0-CH2CH-C8Hi7(n) 

a n 

O 0 



42 



0277 S88 



(1-34) 

SOzNa 




CH3 r:^^ CH3 

(CH3)3C-CH2CH-CHCH200C-'^^COOCH2CH-CH-CH2-C(CH3)3 
(CH3)3C-CH2-CHCH2CH2 CH2CH2CH-CH2C(CH3)3 
CH3 CH3 



(1-35) 

SOaLi 

CsHuW 




WCi2H25-0-C-'"^^-^C-NH(CH2)30 -^^CsHuit) 
O O 



(1-36) 



SOzNHN^^H^ 



(t)CsH„-<^0-^CH2V NHOC jdcONH(CH2)30 -^CsHnU) 
(1-37) 

S02NHN=^ 




H 

Ci2H2sO0C^'"^<X\ COOC12H2S 
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(111-38) 



CH3 

S02NHN=<^ 

1^ CsHu(t) 



(UCsHu- ^ 

CsHii(t) 




-<Q-<HCHa)3-NHC-^C0NH-^H2)3-0-^ 



(1-39) 



S02NHN=^H^ 

fa)C4a,-CHCH2NHC-'^C0NHCH2CH-C4H9(n) 
O 



(1-40) 

(SOzNHV 
CsHiift) 1 

(UCsHu-H;^ 0-(CH2)3-ira-C'J^C-NH(CH2)30-^H-CsHu(t) 

O O /"^ 

CsHixCt) 



(1-41) 

(SOzNHV 




Cl6H33-0-C^\^COOCi6H33 

O 
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(1-42) 



10 



C14H29— O— C 
0 



S02NHNHS02CH3 

il 

COOCMH29W 




(1-43) 



15 



20 



WC4H9-CHCH2NHC 
C2HS O 




25 



(1-44) 



30 



35 



CH3 

S02N-NHS02-<^ 
C2H5 

CONHCH2CHC4H9(n) 
CONHCH2CH-C4H9(n) 

C2H5 



OCH3 
I 

C=0 

S02-NH-N-S02-^^ 




40 



45 



50 



WCsHit-O-C-'^^^COOCsHitW 
n 

o 

Synthesis Example 6 (Synthesis of exemplified compound tH-30) 

i) Synthesis of 3,5-di-(a4<ii«tertiafy-acylphenoxypropylcafbamoyO^ chloride 

100 ml of toluene, 16 ml (0.080 mol) of a methanol solution containing 28 % of sodium methytats and 
24.7 g (0.085 mo!) of 2,4-df-tertiary-amylphenoxypropylamlne were added to 10 g (0.034 mol) of sodium 
dimethyl 5-sulfdisophthalate. followed by heating to 100"C. The reaction mixture was heated fcnr 3 hours 
while the methanol was distilled off, and after cooling, cold water was added thereto. The separated toluene 
layer was washed twice with co\6 water and then dried over Glauber's salt The Glauber's salt was fUtered 
out, followed by condensation, and to the resulting dried concentrate were added 100 ml of N,f^ 
dimethylacetamide (DMAC) and 50 ml of acetonrtrile to dissolve rt followed by stining at room tempera- 
ture. 30 ml (0.326 mol) of phosphorus oxychloride was added tften^to, followed by heating to 50 to 60° C 
for 1 hour. Ice^water was added to the reaction mixture, extraction was earned out with 300 ml of ethyl 
acetate, and the ethyl acetate layer was washed three times with cold water and then dried over Glauber's 
salt Tlie Glauber's salt was filtered out the ethyl acetate was removed by distillation, and the product was 
purified by column chromatography. The yield was 1 1 .5 g (41 .9 % of theory). 
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iji Synthesis of sodium 3.5<IK&4<iiteft'aryaminopheoxypropyicart)^ (exempfified 
compound nh30) 

100 ml of water and 20 ml of acetonirilo were added to 2 g (0,016 mol) of sodium sulfite and 2.4 g 
5 (0.029 mol) of socfium hydrogen carbonate, followed l>y stirring at 30*C. A solution of 10.5 g (0.013 md) of 
3,5-di-{2.4-dltertiary-amyiphenoxypropylcarbamoyl)-ben2enesulfonyIchloride in 100 ml of acetonitrile was 
added thereto dropwise. After stirring for 1 hour it was poured into ice-water, followed by extraction with 160 
ml of ethyl acetate; The ethyl acetate layer was washed with cold water tree times and then dried over 
Glauber's salt The Glauber's salt was filtered out, followed by concentrating to dryness to produce a6 g of 
70 exempfified compound 111-30 as a solid in a yield of 82.0 %• 
Results of elementary analysis (C4GH&NsO^Na) 



rs 



20 

SyntiiesiS Example 7 (Synthesis of exemplified compound 111-41) 

15 ml of ethyl acetate was added to 1.0 g of 3.5-dihexadecyloxycarix)nylben2ene5ulfbnyl hydrazide 
25 and 5 ml of dimethylacetamlde. followed by stining at room temperature, and 1.01 g of crystals of 3.5- 
dihexadecyloxycarbonylbenzenesulfonic acid chloride was added thereto. After stirring for 30 min at room 
temperature 0.2 ml of pyridine was added thereto, followed by stining for 5 hours. After the completion of 
the reaction the reaction Itqid was poured into 100 ml of water, and the deposited crystals were filtered and 
dried. The crystals were purified by silica gel column chromatography to produce 0.4 g (20.5 %) of crystals 
$0 of exemplified compound IIM1, melting point 148 to 150"C. 

The reaction between the aromatic amine developing agent and tiie compound represented by general 
formula (0 or (II) can be shown by the following formula (a), and the reaction between the oxidized product 
of the aromatic amine developing agent and tiie compound represented t»y general fbnmuta (111) can be 
shown by the following formula (2). These reactions proceed gradually during the storage of a color 
35 photograph. 
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3.92 


Calculated (?) 


69.14 
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3.51 


4.01 
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CD 

(I) (R23)s 



NH 

R2-C=Y + NH2-^^R24 — > R2-C-YH 

^ (R23)s 




R24 

(R23)s 



(I) 



or 



(2) 



Rr-Z-M + ®NH-(^-R24 > R7-Z-NH-<^)-R24 



(JSO (R23)s (R23)s 



or 



Z-R7 




NH2 



In formulae (1) and (2) shown above, the groups in general formulae (I) to (III) have the same meaning 
as defined above. Rzj represents a hydrogen atom, an alkyi group (Including a substituted alkyi group. e.g.. 
methyl, ethyl or hydroxymethyl). or an alkoxy group (including a substituted alkoxy group. e.g.». methoxy. 
ethoxy. or methoxyethoxy); Rai represents a hydroxy group or an amino group (including a substituted 
amino group, e.g.. amino. N-methylanru*no. N,N-dimethyiamino. N.N<ttethyl, N-ethyl-N-(2-methaiesuh 
fonamtdoethyl)amino. N-ethyl-(2-hydroxyethyl)amino and N-ethyl-N-(2*>rn0thoxyethyt)amlno); and s is an 
integer of 1 to 4. 

In the present invention, if compound (A) or (B) has a kw molecular weight or Is readily soluble In 
water, it may be added to a processing solution so that the compound may be taken into the photographte 
material during the developntent processing. It Is a preferable method wherein the compound is added to 
the hydrophilic colloid layer of ttie photographic material in a step of the production of tfie photographic 
material. In the latter method, the compound is dissolved in a single htgh-boiling solvent (oil) that has a 
boiling point of ITO^'C or over at atmospheric pressure, or a single tow kxnllng solvent, or a solvent mixture 
of said oil and a low t>oiling solvent, and the resulting solution is emulsified and dispersed in an aqueous 
hydrophilic colloid solution, such as an aqueous gelatin solution. In tiie present invention it is preferable that 
compound (A) or (B) is dissolvable in a high Ijoiling organic solvent The particle diameter of tiiis emulsified 
dispersion is not particularly limited, but preferably the particle diameter is 0.05 to 0.5 um, more preferable 
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0.1 to 0.3 um. ft is preferable that compound (A) or (B) be co-emulsified witf} a coupler. In this case the 
oil/coupler weight ratio is preferably from 0.01 to 2.0. 

In the present invention the proportion of compound (A) or (B) is Such that 1x10^ tolO mol. 
preferably 3 x 10 ^ to 5 mol, be present per mol of a coupler. If the amount of compound (A) or (B) is too 
smalK the exhibited effect of the invention tends to lower, whereas if the amount of compound (A) or (B) is 
too large, the color forming reaction is liable to be hampered or the decomposition of compound (A) or (B) 
becomes noticeable and tends to damage the color image, in particular, the amount of compound (B) 
added is preferably in the range of 2 x 10 ^ to 2 x 10 * per mol of a coupler. 

Specific examples of the above-mentioned oils include allcyl phthaiates (e.g.. dibutyl phthalate, dioctyl 
phtiialate, diisodecyl phthalate, and a dimethoxyethyl phtiialate), phosphates (e.g., diphenyl phosphate, 
triphenyi phosphate, tricresyf phosphate, dioctytbutyl phosphate, and monophenyl-p-t-butylphenyi phos- 
phate), citrates (e.g., tributyl acetylcitrate). benzoates (e.g.. octyl benzoate), alkylamtdes- (e.g., diethyl 
iaurylamide and dibutyllaurylamide), fatty acid esters (e.g., dibutoxyetiiyl succinate, dietiiyl azelate. and 
dioctyl set>asate). trimesate (e.g.. tributyl trimesate), compounds containing epoxy rings (e.g., compounds 
described in U.S. Patent No. 4,540,657). and phenols (e.g.. 



H0-fVc6Hii(t) , H0-/~\-Ci2H25(t) 




CsHuCt) C,2H2s(t) 



C5Hii(t) 

"■0 



OH OH 
(t)C4H9 ...j^^CHz 

CHa CH3 



C8Hi7(t) 




) s 



CsHnCt) 

etfiers (e.g., phenoxyethanol, and dietitylene glycol monophenyl ether). Low boiling solvents used as 
auxiliary solvents include organic soh^ents ttiat have a boiling point of about 30"O150''C under atmospheric 
pressure, such Qs lower aikyi acetates (for example, ethyl acetate, isopropy) acetate, and butyl acetate) 
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ethyl propionate, methanol, ethanol, sec-butyl aJcohol. cyclohexanol. fluonnated alcohols, methyl isobutyl 
ketone, ^-ethoxyethyl acetate, methyl ceilosolve acetate acetone, methyl acetone, acetonitrile. dioxane, 
dimothylfonnamide. dimethylsulfoxide. chiorofomi. and cyclohexane. 

Instead of high boiling organic solvents, not only oil solvents (including ones that are solid at room 
5 temperature, such as waxes) that are additives for couplers, etc.. but also latex polymers can be used, and 
additives such as couplers, color mixing preventive agents, and ultraviolet absorbing agents can also serve 
as oil solvents. 

As latex polymers, use can be made of latex polymers produced by using one or more monomers such 
as acrylic acid and methacrylic acid, and their esters (e.g., methyl acrylate, ethyl acrylate and butyl 
10 acrylate), acryiamide. t-butylacrylamtde, methacrylamtde, vinyl esters (e.g., vinyl acetate, and vinyl pn> 
pionate), acrylonirile, styrene. divinylbenzene, vinyl alkyl ether (e.g.. vinyl ethyl ether), maleic add esters 
(e«g.. methyl maleate). N-vlnyl*2-pynrolidone. and N^nyl pyridine. 2-and 4-vinyl pyricfine. 

In the present invention, examples of surface active agents used for dispersing into an aqueous 
protective colloid solution, solutions in which compound (A) or (B) optionally with a coupler is dissoh/ed 
f5 include saponin, sodium aikylbenzenesulfosuccinates. and sodium alkylbenezenesulfbnates. 

Preferably anionk: surface active agents having a sulfonic add group such as compounds shown b6k>w 
are used alone or in combination: 



Preferred comt^nation of compounds (A) and (B) for use in the present inventk>n is the combination of a 
compound (A) selected from compounds represented by general formula (I) and a compound (B) selected 
3S from compounds represented by general formula <IV), and especially pretended combination is that of a 
compound (A) selected from compounds represented (ha) or (l-c) and a compound (8) selected from 
compounds represented by general fonnula (IV). A combination of compounds (A) and (B) selected from 
compounds represented by general formula (ha) and (IV) respectively Is most preferable. 

In the present invention, compound (A) or (B) may be added to any of a cotor devetoping solution, a 
40 bleaching solution, a fixing solution, a washing solution, and a rinsing solution. In ttiis case, the concentra* 
tion of compound (A) or (B) in the processing solution is 10 ^ mol/l to 10 ^ mol/t. 

The compound of the present invention can be used togetiier with the following oxkSation inhibitors and 
fading preventive agents. 

Representative patents in whk:h these fading preventive agents and oxidation inhibitors are described 
45 include: U.S.Patent Nos. 3.935.016, 3,982.944. 3,700.455, 3.764.337. 3.432.300. 3,574.027. 3,573.050. and 
4.254.216, Japanese Patent Application (OPI) Nos. 21004/1980. 145530/1979. 152225/1977, 20327/1978, 
17729/1978, 72246/1986. 73152/1986. 90155/1986. 90156/1986. 145554/1986. and 6321/1980. Japanese 
Patent Publication Nos. 12337/1979. and 31625/1973. British Patent No. 1.347.556. and British Patent 
Applfeation (OPI) No. 2.066,975. 
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CH3 CH3 
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OH f ^3 

CH3 -(CH2)3COOC6Hi3 

C6H,300C(CH2)3-C'^ 
CHa OH 



OH CH3 

CH3 r<;^C-(CH2)3COOC6Hi3 



C6Hi300C-(CH2)3^C'^ CH3 

CH3 OCH3 



OCHs^CHa 




OCH3 



OC8H17 

^CH3 

CH3 

CH3 OCgHiy 
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CH3 CH3 



'OCH3 



CH3 



CH3 




CH3CH3 



CH3 CH3 




CH3 CH3 
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,CH3 




CH3 



OCH3 



^0,,^-^C3H7 C3H7 

Ji A. 

"^0^^CH20-(CH2)2-0-CH2 



CH3-C 



OH 
CH3 



CHo 




CH3 
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QHs CjHs 
C4H9-CHCH2O OCH2CH-C4H9 

" OH 



C4H9CHCH2O 



CHs OH 



:Ni 
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CH3 CH2-CH2 




CH3 CH3 




CH3 CH3 



OC-CyHis 
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( \ 
C4H9(t) 

H0-^^CH2 

CiHgCt) 



C-- 



C02-^N-COCH3 
CHa CHa 



H0-^>-CH2 



CO2 -^~N-C0CH=CH2 
CH3 



N(C4H9)2 
C4H90-^^ 

CaHwCtJ 



CH3 

Ci6H33-N~^0 
CH3 
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HN 

C8Hi70-^KC4H9(t) 



10 



Cx4H29-N~NH 



20 



C14H29-N N-C14H29 
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Ultraviolet absorbers that can be used in the present inventlcm Include those Osted in Research 
Disctosuro (R.D,) No. 17643, VII-C. and preferably are benzotriazole derivab'ves represented by the following 
general formula PCVII): 



General formula pcvil) 



50 



55 




In the formula fti , Ra 1 Ra , , and Rss . which may be the same or different each represent a 
hydrogen atom, an alkoxy group, an ailcyl group, a halogen atom, or an allcoxycarbonyl group. 
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N 



CH3 



I I N 



N 




C2H5 




(sec) 



CH3'"?""CH3 
CH3 



0:!> 



OH 

.JL^C4H9{t) 



CH2CH2COOC6H13 

The process for the production of a color photograph of the present invention is the same as the 
conventional process for the production of a color photograph, except that compound (A) or (B) Is employed 
in the manner described at)ove. 

Color photographic materials to which the present process for the production of a color photograph will 
be applied are not particularly limited, and typical examples of the color photographic materials Include 
color papers, color negative film for general purposes and movies, color reversal films for slides and 
television, color positive films, and color reversal papers. The present invention can also be applied to black 
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and white photographic materials that use a mixture of three color couplers, as described in Research 
Disclosure 17123 (June 1978). 

Therefore* there is no particular limit to the couplers employed In the color photographic materials, and 
examples include: 

s 

(a) Yellow couplers 

Couplers represented by the general fomnulae (Y-l) and (Y-ll): 

10 

General formula (Y-0 

15 

CH3 



20 



H3 - i- COCH-Rjj 

i H 3 i jj 



wherein Rn represents a substituted or unsufckstituted N-phenyicart>amoyl group, and Zn represents a group 
that can split off in the reaction with the oxidized product of the aromatic primary amine color developing 
a^nt. 



30 



General formula Qf-W) 



35 



4S 



so 



-COCH-Ru 

wherein Rn represents a substituted or unsubstituted N-phenylcarbamoyI group, Znrepresents a group that 
can split off in the reaction with the oxidized product of the aromatic primary amine color developing agent, 
R12 represents a hydrogen atom or a suk>stituent group, and s is an integer of 1 to 5. 

40 In more detail, typical chemical stmctures of the yellow couplers represented by general formulae (Y^l) 
and (Y-ll) are the same ones as described, for example, in U.S. Patent Specifications given below, wherein 
the numbers in parentheses indicate the columns describing the ch^ical structures: U^SPatont Nos. 
3,894,875 (1-2). 3,408.194 (2-3), 4,404,274{3-17), 4.022.620 (3-7) and 4.057,432 (1-4), 



(b) Magenta couplers 

Couplers represented by the following general formulae (M-l) and (M-ll): 
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General formula (M-l) 



R21-NH 




Z21 



5 



N 



0 



Ar 



JO wherein Ffei represents an aJkyI group, an aryl group, an acyl group, or a carbamoyl group; Ar represents a 
phenyl group or a phenyl group substituted by one or more of halogen atoms, alkyi groups, cyano groups, 
alkoxy groups, alkoxycarbonyl groups, or acylamino groups; and ^ represents a hydrogen atom or a group 
that can split off in the reaction with the oxidized product of the aromatic primary amine color developing 
agent 



wherein represents a hydrogen atom or a substituent group; represents a hydrogen atom or a group 
that can split off in the reaction with the oxidized product of the aromatic primary amine cok)r devek^ping 
agent; Zaz, 

30 

Zs and R21 represent - C = ^ -N = or -NH-; one of the ZarZzj bond and the ZzrZzz bond is a double bond 
and the other is a single bond; and when the Zzr^ is a carbon-carbon double bond, the double bond may 
be part of an aronnatic ring. 

OS In more detail, typical chemical structures of the magenta couplers represented by general formulae 
(IW-I) and (M-II) are the same ones as described in U.S.Patent Specifications, etc. given below, wherein the 
numbers in parentheses indicate the columns or the pages describing the chemical structures: U.SPatent 
Nos. 3.519.429 (2-6). 3.55a3l9 (2-3). 3,725.067 (2-8). 3.935,015 (3-7). 4.241.188(2-14). 4,351.897 (2-8), 
4,367.282 (3-10), and 4.540.654 (2^), Japanese Patent Application (OPI) No. 65246/1986 (pages 378-384). 

^ and WC>86-1915 (pages 5-10). 



(c) C^an couplers 

Cyan couplers represented by the general fonnula (C-l): 



IS 



General formula 
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R22 



Z21 
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General formula (C-l) 



5 




NHCOR31 



10 wherein Fbi represents an alkyi group, a cydoalkyl group, an aryl group, an amino group, or a heterocyclic 
group; Rk represents an acylamino group or an alkyI group; R33 represents a hydrogen atom, a halogen 
atom, an alkyl group or an alkoxy group; R» and R32 may bond together to fomi a ring; and ^ represents a 
hydrogen atom, a hak)gen atom, or a group that can split off In the reaction with the oxidized product of the 
aromatic primary amine cotor developing agent 

15 

In nrwe detail, typical chemical structures of the cyan couplers represented by general formula (C-l) are 
the same ones as described, for example, in U.S.Patent Spedffcations giben below, wherein the numbers in 
parentheses Indrcates the columns describing the chemical structures: U.S.Pat!ent Nos. 2,920961 (1) 
3.772.002 (1-3). 3.864.366 (2^). 4.124.396 (2). 4.333.996 (2-8). 4.565.777 (3-5). and 4.564.586 (2-4). 
20 The above couplers may form a dimer or an even higher polymer. 

Prefen-ed couplers for use in combination with preservability Improving compounds (A) and (B) of the 
present invention are couplers represented by general fonnula (Y-l). (M-ll) or (C-l). of which especially 
preferable being couplers represented by general fonmula (M-ll) or (C-l), 

Specific examples of these couplers are gh^en bekw, but the invention Is not limited to them. 
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(Y-4) 
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(M-11) 



(t)C5HuHQ^O-(CH2)3-0-C 



is 

COOC2H5 



CsHii(tJ 0 Cje^^A^Ci 
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(M--13) 



(t}C5Hn-^^0-CH2CONH ^"^N O 




CsHxi(t) 



(M-U) O 

<P)~CONHv .0-C-OCH2^(g> 
(t)CsHu-^)-0-GH2C0NH ^^N O 




(M-15) ^ 
CH3 

.a 

(M-16) 




CHa-C-CONH ^ ^ 1 



CH3 ^\CH2)30C-CH20-^KC5Hii{t) 

V 
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(M-17) 
CH3 

CONH,^ /^xj COOC4H9W 

N 0 



(M- 18) 




fCH2-CH ( CH2 
COOC4H9 



(M-19) 

Cfi OC4H9 
C13H27CONH. ^ CaKnit) 
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a OCA 

C« ^"N'^O C8Hi7(t) 




(M-21) ^ 



/Ci COOC2HS 
C2H5 0-NHv_,S-CH-Ci2H25 
0-CHCONH 

CsHu(t) ce^i^cfi 

(M-22) ^ 

Cfi O-CH2CH2O-CH2CH2-OC2HS 

CsHn(t) 0-NHy,SH^ 
(t)C5Hn-^>-0-CH2C0NH ^^N-^O CsHiTCt) 




a 

(M-23) 



/CI 0-^CH2)4S02NH(CH2)20CH3 
(t)CsHu-(/ \)-0-CHCNH '^^N'^O CgHiyft) 




a 
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(M-24) 

C16H33 -/^N O 




(M-25) ct 



CH3V 

^ NH OCsHiT 

N=< K 
XH2CH2NHS02-^3 

(M-26) 

CHCH2NHS02-^^ <^Hi7 
CH3 ^NHS02-^3 

(M-27) 

OC4H9 

N NH O 

^(CH3)2NHS02-M ^N^" 

\NHS02-e^ 

^C8Hi7(t) 
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(M-28) 



^ NH 0<CH2)r-NH-^CH2),OCH3 

CHCH2NHS02-C|l3 
CHa ^ CONH-^3 

. ^ NHC0CuH27 

(M-29) 



CH3 ^ 



(M-30) 



NH 0-^eH2)20C2Hs 

^CHCH2NHS02-V3 OCsHiT 
CHa ^NHSOzH^ 

(M-31) CsHnW 

~^CHCH2NHS02-^^ 

CeKnlt) 
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( M- 32) 

CH3S /0-<^ va 

N NH 



C4H9 



CCH2)2NHC-CHO-^|^J>-C5Hii(tJ 
^ CsHn(t) 

(M-33) 

C10H21 



H0-<^ S02-^Q^ 0-CHCNHH^(CH2)3 s^y^ 

CH3 

(M-34) 



CH3 

^-^NH ? C2H5 



rHQj^ NHC-CHO-^>-C5Hn(t) 



CsHu(t) 



(M-35) 

CioH2i ^NH 
HOH;^S02-h(^0-CHCONH-^(^(CH2)3 



79 



0277 589 



5 



10 



ts 



20 
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SO 



(M-36) 



NH 



Cl2H250-^>-S02NH-<^KCH2)3^^ 



(M-37) CHa 

\ 



^CH CC 



PC4H9 "N'^H 



^J^SOzCCHz)/ 



CgHiTtt) 

(M-38) 

CH3v _^0-^>-CH3 

CioH2i 




(^~^<.tH2;2WHCOCHO-^_y-S02 -^^__^0H 

a 

(M-39) 

4S OC4H9 

^/ \V-S02NH 




-(f^(CH2)3v_YN^ 



CsHirCt) NH 
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(M-40) 



CH3V 

NH 

CH-CH2NHCO 

CHa -iC — CH)rT-^CH-CH9; 



(M-41 ) 



I so j ''so 

CH3 COOC4H9 



N JJH 
CHCH2S02CH2CH2 



(M-42) 

N' 



(/_V>_S02(CH2)3 



OCsHirfai) 



81 



0 277 589 



10 



30 



35 



50 



(M-43; 

OCH3 OQH^W 




C8Hi7(tJ 

^N' "nH OCbHitW 
,5 ^^(CH2)2NHS02-^^ 

20 (M-44) 

OCH3 OQHsW 




«^ N C«Hi7(tJ 




(C-l) 



OH ^2^5 



C£ 



(C-2) 



OH C4H9 
I 



C4.A^NHC0 CHO-^^^'^CsHu 



C2H5 T ^^'CsHii 

a 
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(C-3) 



CzHs 

a 

(C-4) 



OH ■ 

Cfi 'vA^ NHCO Cis H31 (n) 



OH CzHs 



,,^VNHCO CHO -^^ttJCsHa 



(C-5) 

OH 



Ci^^Jy NHC0(CH2)30 0-««CsHn 



OCH2CH2CH2COOH 



(C-6) 

OH 

C2HS ^J^nuCOCzFr 
(t)CsHn-^-OCHCONH 

(t)CsHu 



(C-7) 

OH 



_ C.2H2S 

C4H9S02NH-^)_OCHCONH 
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(C-9) 



OH 



(tJCsHu 




OH v_/ 
KJC3H7 ^:^^NHCO-(^)-F 
WCsHiiH^-OCHCONH AjJj p^^p 

\ cs. 

{t)CsHii 



(C-U) 

OH 

(tJCsHn-^oiHCONH^Y lW).C.H3 
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(C-12) 

10 OH 



25 



0-M-OCHCONH HNS02CH2CH20CH3 



^ a 



" (t)C6Hi3 



» (C-13) 

OH 

^x^NHCO^ (t)CsHu 



O'^K'T HNS02(CH3)40-^^{t)C5Hii 



30 

(C--14) 



05 CH3 



CH3?« 




NHCO 



0^^"^^ HNSO2C16H33 

^ a 



(C-15) 



so 

O H 
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(C-16) 



10 



OH 



N NHCO WCgHiT 



OCH2CHC4H9 

C2H5 
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(C-17) 
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CH3 OH 




NHCO C2H5 
^NHCOCHO 



H 



a 



(t)CsHn 
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(C-18) 
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CH3 CH3 

.NHCO— 

NHSOzCieHaaW 
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OH 
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NHCO— ^^j\-a 

^NHSOa 



OCi2H25(n) 
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(C-20) 

OH . 

C4H9 JyNHCONH -(^CN 
(DCsHuH^- OCHCONH 



(tJCsH 



II 



(C-21) 

OH 



(t)C8Hi7-<^^^ OCHCONH 



C6H,3 JyNHCONH— (^-a 



(t)C8Hi7 



(C-22) 

OH 

C2H5 ^^^^^NHCONH-^^SOzCaHy 
WCsHn-^-OCHCONH 

WCsHu 



(C-23) OH 




C4H9 J^miCONK-~^\-l 
ICHCONH--^ CN 



(tJCsHii-// VoCHCONH 



(tiCsHji 
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(C-24) 

OH 



C4H9 NHCONH-<^>-CN 
WCsHu-^^OCHCONH 



WCsHu ° 



OCH3 
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(t)C8Hi7-^^OCHCONH >Y a 
(t)C«Hi7 9 



OH 

CeHia NHCONH-(/ \)-Ce 




(t)C8Hi7 



(C-26) 

OH 



G4H, X.NHCONHHJ; ]Q 
{t)CsHu-^-OCHCONH-^ ^ 

(UCsHii 



' OH C2H5 
^V;k-NHC0CH0-/^C5Hn(t) 
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CgHiift) 



88 



0 277 588 



(C-28) 

OH 

^ >^;k^ NHC0Ci7 H3s<n) 



C2H5 
a 

TO 



(C-29) 



OH 



C4H9 ^NHCONH-O-a 



20 ^ ( 



(tJCsHu-^^IVo-CHCONH^'^ ^CN 



25 



(C-30) 



40 





OH C2H5 

C2H5 T"^ CisHaifciJ 
CI 

35 

(C-31) 

OH 

^NHCOCHzO CsHu(t) 

a 
45 

The process for the production of a color photograph of the present invention is the same as the 
common process for the production of a color photograph, except that compound (A) or (B) is contained 
suitably m a processing solution. w i / uwou 

The silver haiide grains used In the present invention may tie in the fomi of regular crystals, such as 
50 cubic crystals, octahedral crystals, dodecahedral crystals, and tetradecahedral crystals, or of irregular 
crys^ such as spherical crystals, or in a tabular form having a length/thickness ratio of S or more The 
emulsion may comprise a composite of these crystalline fbrins or a mixture of them. 

The composition of the silver haiide comprises silver chloride, silver bromide, or a mixed silver haiide 
and me silver haHde that is preferably used in the present invention is silver chloiD<iodoKbromide silver 
55 (.odo)chlonde or silver (iodo)bromide that contains no silver iodide, or a maximum of 3 mol % of silver 
iodide if It IS contained. 

The average grain size of the silver haiide grains is preferably a maximum of 2 wn and a minimum of 
0.1 urn. more preferably a maximum of 1.3 urn and a minimum of 0.15 urn. The grain size distribution may 
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be narrow or wide, although in the present invention it is preferable to use the "monodisperse" silver halide 
emulsion having nanrow grain size distribution wherein 95% or over of all the grains fall within ±40%, 
preferably ±30%, and more preferably ±20% of the average grain size in terms of the number of grains or 
in temns of weight with a view to improving graininess and the sharpness. In order to satisfy the gradation at 

5 which the photographic material is aimed, in emulsion layers having substantially identical color sensitivity 
two or more monodisperse silver halide emulsions different in grain size, or grains having the same size but 
different in sensitivity, are mixed and applied In the same layer or are applied as separate layers. Further, a 
combination of two or more polydisperse silver halide emulsions or a combination of a monodisperse 
emulsion and a polydisperse emulsion can be mixed or applied as separate layers. 

10 In the silver halide emulsion used in the present invention, the inside or the surface of the grains may 
be chemically sensitized, for example for sulfur sensitization, selenium sensitization, reduction sensitization, 
or noble metal sensitization, which may be used alone or in combination. Detailed examples thereof are 
described, for example, in patents cited In Research Disclosure No. 17643-11 (Dec.1978)» page 23. 

The silver halide emulsion used in the present invention can also be spectrally sensitized in a 

75 conventional manner using a cyanine dye or a merocyanine dye. 

Gelatin to be used in this invention may be an alkaline-treated gelatin (having an isoelectric point of 4.5 
to 5.3), an acid-treated gelatin (having an isoelectric point of 6.0 to 9.5) or an enzyme-treated gelatin. Of 
these, the add-treated gelatin is preferable in view of the prevention of stain. Proffered amount of add- 
processed gelatin in total coating amount of gelatin to be added is 10% or more, with being more 

20 preferrably 25% or more, and most prefenrably 50% or more, and the upper limit is 100%. 

It is preferable that the color developing solution used in the present invention be substantially free from 
benzyl alcohol. When a low-replenishing type color development replenishing solution is prepared, if benzyl 
alcohol is contained In some cases It takes a longer time to dissolve the components due to the slow 
dissolving rate, or a tarry sut>stance is formed. On the other hand, even if a color developing solution free 

25 from benzyl alcohol is of a low-replenishing type, since the components can be dissolved within a short 
period of time and a tarry substance will not be fermed, it Is easy and advantageous to prepare a low- 
replenishing type development replenisher. When continuous processing is effected by using a color 
developing solution free from benzyl alcohol, which Is prevented from the composition fluctuation of the 
solution the replenishing amount can be lowered to half or below (165 mt/m2 or below) the standanJ 

30 replenishing amount, and constant finishing can be obtained without the formation of tarry substances or a 
change of stain. 

As additives used in the color developing solution, use can bo made of various compounds described in 
Japanese Patent Application Nos. 1667/1984, pages 14 to 22. 118418^1984. pages 45 to 50. and 
32462/1986. pages 11 to 22. 
as As antifoggants to be used in the color developing solution, use can be made of tetrazaindenes, 
benzolndazoles. benzotriazoles. benzimidazoles. benzothiazoles, and benzooxazoles. heferocydtc thiones 
such as 1-phenyl-5-mercaptotetrazole. aromatic and aliphatic mercapto compound. 

The photographic emulsion layer after the color development is generally subjected to a bleaching 
process. The bleaching process may be earned out as a one-bath bleach/fix simultaneously with a fixing 
40 process, or it may be canried out separately from the fixing process. In order to quicken the processing the 
photographic emulsion layer may be subjected to a bleach/fix process after the bleaching process, or after 
a fixing process. As a bleaching agent in the bleaching solution or the bleach/fix solution of the present 
Invention, generally use can be made of aminopolycarboxylic add iron complex salts. As additives used for 
the bleaching solution or bleach/fix solution of the present invention, use can be made of various 
45 compounds described in Japanese Patent Application No. 32462/1986, pages 22 to 30. 

When the color developing solution is substantially free from benzyl alcohol, tfie teucolization reaction 
of a cyan dye in tiie bleach/fix solution barely occurs, so ttiat ttie pH of the bleach/fix solution or tfie amount 
of an oxidizing agent can be lowered. 

The term "substantially free from benzyl alcohol" means tiie content of benzyl alcohol is 0.5 ml/t or 
50 below. 

The replenishing amount of ttie bleach/fix solution is generally about 330 mi/m2 or tielow. and if ttie 
color developing solution does not contain benzyl alcohol tiie replenishing amount can be lowered to 60 
mt/m^or l)elow. 

After ttie desilvering step (bleach/fix or fix), water washing and/or stabilizing or the like is carried out As 
65 additives used in tiie washing and stabilizing steps, use can be made of various compounds d^cribed in 
Japanese Patent Application isk>. 32462/1986, pages 30 to 36. 

It is preferable ttiat ttie amount of ttie replenishing solution off each process be smaller. It is preferable 
ttiat ttie amount of ttie replenishing solution is 0.1 to 50 times, more preferably 3 to 30 times, as much as 
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the carried-over amount from the preceding bath per unit area of the photographic materiaJ. 

According to the invention, an excellent effect can be exhibited wherein after a silver haiide color 
photographic material has been color-developed, bleached, and fixed, the white background of the color 
photograph can be prevented from discoloring even during long-tenn storage or display. 

5 Further, according to the invention, an excellent effect can be exhibited wherein deterioration of a dye 
image due to the remaining color developing agent taken into the photographic material after the color 
development, bleaching, and fixing processes, or due to its oxidized product can be prevented. Still further, 
according to the invention, an excellent effect can t>e exhibited wherein even if the color photographk: 
material is processed with a processing solution in a running state, a processing solution that will be 

10 washed with less water or will not be washed with water, a processing solution that is substantially free from 
benzyl alcohol, such as a color davek)ping solution, and whose components will be brought into tfie 
photographic material in a greater amount, or otiier processing solutions tiiat will for example, impose a 
burden on the cokx development, image deterioration due to the remaining aromatic smne devek>ping 
agent or its oxidized product and tiie occunrence of stain or skte effiects tiierefrom can be prevented. 

IS 

Examples 

Bcamples of tiie invention are given t>elow, but the invention Is not llmtM to the examples. 

20 

Example 1 

A cotor photographs material (A-1) was prepared by coatings the first layer (lowermost layer) to tiie 
25 seventti layer (uppermost layer) of tiie compositions shown In Table 1 on a bothies polyetitylene* 
laminated paper base. 
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As spectral sensrtizers for the respective emulsion layers, the following compounds were used. 



Blue-sensitive Emulsion L^yen 



(CH2)4S03® I 

(CH2)4S03Na 



(2 X 10 * mol per mol of silver halide) 
Green-sensitive Emulsion Layer: 



(CH2)3S03® 




I 

(CH2)2S03Na 



(2^ X 10 * mol per mol of silver halide) 



Red-sensitive Emulsion Layer: 



CHa 




CH3 



(CH2)2H I® (CH2)2H 



(2.5 X 10 ' mol per mol of sih/er halide) 

(a) Solvent 

fisoCsHigO TT" P=0 
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OH 

(sec) CsHiT-^J^ 
OH 

(c) Solvent 

CH3 



(Cs Hi 70)3 P=0 and 



•p=-o 



3 



(mixture in vyeight ratio of 2 : 1) 



(d)UV Absorber 

(d) UV Absorber 

Cfi _ M OH C^Hsft) OH C4H9(sec) 

. C4H9(sec) 

OH C^Haft) 



CHzCHzCOOCaHiT 



(mixture in molar ratio of 1 : 5 :,3) 
(e) Solvent 



CH3 \ 

-p=o 
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(0 linage Oye Stabilizer 



1 C4H9(t) and 



OH C^HaCsec) 



C4H9(sec) 



(mixture in molar ratio of 1 : 3 : 3) 

20 
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CH3 CHs 



WCsHzO 




OCgHyW 
OCjHyW 



CHs CH3 



h - 3 o 



OH 




CH2 


CH3 


1 


1 




^C-CH3 


1 CH2 


I 


CH2 


CH3 



V- 3 



(t)C4H9 



( HCH^ VcH2-yTC-^C02-<^C0CH=CH2 

CHa 



(t)C4H9 




H3 



The follovring dyes were used to protect the respective emulsion layers from inadialion: 
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Green-sensitive Emuision iByer: 



HOOC-7; F=CH-CH=CH ; ,v COOK 

"•-^O HO' 



10 

Red-sensitive Emulsion Layer; 

T5 




SO3K SO3K 



mOCj; CH-CH=CH-CH=CH-jr-ir COOH 

J! f 



20 





25 



30 



3S 



SO3K 



Of these layers, the yefkw coupler In the first layer was a mixture of equal mot of the above-mentioned 
(Y-1) and (Y-7) to obtain a coating amount of 6.91 x 10 * mol/m^ The cyan coupler in the fiflh layer was a 
mixture of equal mol of the above-mentioned (C-27) and (OlO) to obtain a coating amount of 7.05 x 10 ^ 
moI/m2. xt^Q magwta coupler in the third layer was (M-30) to obtain a coating amount of 3.38 x 10^ 
mol/m2. 

Then Samples (A-2) - (A-12) were prepared by adding tfie preservative compounds of the present 
invention in the third layer (green-sensitive layer) of Sample (A-l). In some of these samples the magenta 
coupler (M*37) was used instead of (M-30). The details of these Samples are shown in Table 2. 

Each of the thus prepared Samples was subjected to a exposure through an optical wedge and then 
processed according to the following processing procedure (1) to obtain a color Image. 
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Processing Procedure (I) 

A running developing process was carried out in the fbliowing steps and conditions using a Fuji Color 
Roll Processor FMPP 1000 (partiary reconstructedKprocessor made by Fuji Photo Rim Co.). 



5 



10 



20 



Step 


Txme 
(sec. ) 


Tempera- 
rature 


Tank 
Capacity 


nepxenisner 
amount 

VinXr/lU / 


Color developing 


45 


35 


88 


150 


Bleach-fixing 


45 


35 


35 


50 


Rinsing (1) 


20 


35 


17 




Rinsing @ 


20 


35 


17 




Rinsing 


20 


35 


17 


250 



* per tn^ of the photographic material 

25 

The fining steps were carried out in a three-tank counter-current mode, in which the replenisher is fed 
to tank of rinsing @ . the overflow rinsing solution from tank of rinsing © is fed to the bottom of rinsing 
tank of rinsing @ . the overftow rinsing solution from tank of rinsing ® is fed to the bottom of rinsing tank 
of rinsing ® , and the overftow rinsing solution from tank of rinsing ® is drained off. The cam'edHsver 
30 amount of solution from each tank was 2B ml/m^ of paper. 

The composition of each tank solutton and replenisher were as follows: 

Color Developing Solution 

Tank 

^ Solution Replenisher 

Water 800 ml 800 m£ 

Diethylenetriaminepenta- 

acetate 3-0 g 3-0 g 

Benzyl alcohol 15 ma, 17 mji 

Diethyleneglycohol 10 m% 10 m£ 

Sodium sulfite 2.0 g 2.5 g 

Potassium bromide 0.5 g 

Sodium carbonate 30 g 30 g 

N-Etyl-N- ( S-methanesulf onamido- 
ethyl ) -3-methyl-4-aminoanillne 

sulfonate 5-0 g 7.0 g 
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Hydroxylamine sulfonate 
Brightening agent 
Water to make 
PH 

Bleach- Tixing Solution 



^.0 g 
1.0 g 
1000 m£ 
10.10 



Tank 
Solution 



400 mz 

150 ml 
12 g 

55 g 



Water 

Ammonium thiosulfite 
(70? solution) 
Sodium sulfite 

Ammonium iron (III) ethylene- 
diamine tetraacetate 
Disodium ethylenediaminetetraacetate 5 g 
Water to make 1000 ml 

PH 6.70 

Rinsing Solution 

Et hy lenediamine-N , N , N ' , N " - 1 e tr a- 
methylene phosphonate 
Benzotriazole 

Water to make 
pH (by sodium hydroxide) 



4-5 g 
1.5 g 
1000 ml 
10.50 

Replenisher 
400 ml 

300 m£ 
25 g 

110 g 
10 g 
1000 ml 
6.50 



0-3 g 

1.0 g 
1000 mi 
7.5 
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Processing Procedure (II) 



Step 




Time 


Tank 

in) 


Replenisher 
Amount 
(m£/m2)* 


Color developing 




^5 sec. 


88 


150 


Bleach- fixing 


2 


min. 0 sec. 


35 


350 


Rinsing (T)' 


1 


min, 0 sec. 


17 




Rinsing (2) 


1 


min. 0 sec. 


17 




Rinsing @ 


1 


min. 0 sec. 


17 


1,300 



*per of the photographic material 

Processing solutions and reptenisliers having the same compositions as the processing procedure (i). 
respectively, were used. 

At the point of one hour after development processing according to the atx)ve-mentioned procedure, a 
magenta reflective density was measured at a non-image area of each processed sample of photographic 
25 material. The same measurements were canied out again on the processed samples after being Icept for 7 
days at 80"C and 10 - 15% RH. and on the processed samples after being kept for 8 days at 80'C and 
70% RH. The results are shown In Table 2 In values of increments of stain after one hour. 
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As is apparent from the results in Table 2. the increments of magenta stain are relatively small on the 
samples processed according to the procedure (10 in which the bleaching time and rinsing times were 
55 longer and sufficient amounts of repienisher were used, but magenta stain was greatly increased on 
samples processed by the procedure (I) in which the processing times were shorter and the repienisher 
amounts were smaller. 

From the results described above, it can been seen that satisfactory prevention of magenta stain is 
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possible by the combined use of the preservabillty tmproving compounds (A) and (B) of the present 
invention, although the prevention is not sufficient on samples in which compounds (A) and (B) were used 
separately. 

Compounds to be used in Examples 2 - 8 are as follows: 



Sensitizing dye 



ExS-1 



a 



a 



(CH2)4S03Q (CH2)4 

S03HN(C2H5)3 



ExS-2 



N 

(CH2)3S03® 




N 

(CH2)2 
S03NH(C2H5)3 



ExS-3 




\ UL ©/) — CH=( 

N N 
(CH2)4S03® (CHz)* 

S03HN(C2H5)3 




ExS-4 



(CH2)4S03® (CH2) 




S03HN(C2Hs)3 
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ExS-5 



20 




(CH2)3S03H 
•N(C2H5)3 



30 

ExS-7 



3S 




C2H5 



40 



°>=ch-c=ch-<JY^ 

N N-^^^C 
(CH2)3 SOaNa ^2)4 SO3 



ExS-8 



45 



so 



C2H5 



C2H5 
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ExS-9 



CH3v^i^ S f S y^CH:, 



(CH2)2 

0 



(CH2)4 



ExS-10 




@>-CH=C-CH=( 
N N 

(CH2) SO3® (cife) 




S03HN(C2Hs)3 



ExS-ll 



ExS-12 



(CH2)3S03® 



(CH2)3 

SOaHN^ 



o^nhhO-ch== 

^Ji V S03H 

o 





\ /'2 
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ExY-1 



CH3 9^ 
CH3-C-C0CHC0NH-O> CsHnCt) 

CH3 I \NHCOCHO-^)-CsH„(t} 

0=C C=0 
CHa-V-O 
CH3 



ExY-2 



CH3 

CH3 I M NHCOCHO CsHiid) 

___-N^ CzHs 



CzHsO'^^CHz-^ 



ExY-3 

CH3-C-C0CHC0NH-<^ CgHnd) 



<g>-CH/ H 



CsHnCtJ 
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ExM-1 

CH3 C£ 



^=^CHCH2NHS02-^ OCsHxr 



I 

CH3 



ExM-2 



CH3 a 

N NH OCH2CH2OCH2CH3 

hKso^y^ 




ExM-3 



OC4H9 

SH^ OCH3 



N NH 
N=/ O 






NHSO2 -CV OCbHit 




C8Hl7(tJ 
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to 

ExM— 4 \ 

^CH 

'f_7- SO2CH2CH2CH2 

20 



2S 

ExM- 5 



30 



as 

ExM-6 

40 



CHav .en 

^CHCH2S02CH2CH2 



,0CH3 



C£ 

^NH 



^HzNHSOz- 

CH3 



CHCHzNHSOz-^^ 
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ExC-1 

OH C2HS 
Cfi^A, NHCOCHO -Vjy-'^CsHa 

CzHs-V^ {t)CsHu 



20 ExC-2 

OH C4H9 
Cfi NHCOCHO-^^tt'CsHu 

CzHs-^ (UCsHu 

30 

ExC-3 

OH 

Cl.Jv^NHC0CisH3i 



40 



C2H5' 



ExC-4 



OH C2H5 
JL ^NHCOCHO 



CH3' 

a 
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ExC-5 

OH 

C6H.3 Jn^NHCO 
(tJCsHu-^^OCHCONH 




ExC-7 

CsHiiCt) 



OH 



C2HS 

a 



ci 



ExC-8 



OH 



(t)CsHu-O- O -CHCONH>^ p 
^CsHuU) ^ 
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5 



10 



15 



Cpd-1 

OH C4H9(t) 



25 




C4H9(t) 

30 



35 




C4H9(t) 

40 
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5 



Cpd-3 

TO 



25 



OH CjHgfeec) 



20 Cpd-4 



30 

Cpd-5 

35 



40 

Cpd-6 

45 



CH2CH2COOC8H17 



«0-^C0^P_C,H9(t) 
C4H9W C^HaCt) 



OH 

,Js_,C8Hi7(t) 



so (t)C8Hi7 



OH 
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to 



Cpd — 7 



fS 



(seOCaHiT 



OH 

A^CsHir (sec) 



OH 



20 



30 



35 



40 



Cpd -8 



OH 




C8H,7(t) 



Cpd -9 



-iCKz-Cn^ (n= 100 -1000) 



I 

CONHC4H9(tJ 



Cpd -10 



so 



Poly (ethyl acrylate ) latex 
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Cpd-11 



^CH3 




CH3 CH3 



Cpd-12 

f {t)C4H9 

HO 



CH2 - — c - - CO-^^N— CCH= 



Cpd-13 



HsCaOOC-T; = CH-CH=CH 



'~n — f= 



-T — n-COOCzHs 



SO3K 



SO3K 



Cpd-14 



HsCzOOC-p — f= CH-CH=CH 



(CH2)3S03K 



COOC2H5 



(CH2)3S03K 
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Cpd-15 



HsCzOOCht F= CH-CH=CH-CH= C H— 7— ^ COOC2H5 



HO^N'' 



SO3K 
Cpd-16 

HsCzOOC-^— - CH-CH=CH-CH=CH— TT-Ti- COOCzHs 






SO3K 

Cpd-17 

?? OH 
HOCH.CH.NC CH-CH=CH-CH=CH_™- JicH.CH.OH 

' I 

CH2 



Cpd-18 



HO OH 
H0CH2CH2NC-„— ^ CH-CH=CH-p^CNCH2CH20H 

I I 
CH2 CHz 
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Cpd-19 



10 

Cpd-20 



IS 



OH 



OH 



^ Cpd-21 

25 N~^^NHC0NHCH3 

SH 



Cpd-22 



35 



40 




Solv-1 : Di(2-ethylhexyl)phthalat© 
SoIv-2 : Trinonylphosphate 

: Di(3-methylhexyl)phthalate 
Solv-4 : Tricresylphthalate 
Solv-5 : Dibutylphthalate 
Solv-6 : Trioctylphosphate 
SgIv-7 : DIethylazelate 
Solv-8 : Dioctylsebacate 
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Example 2 

A cokw photographic material (B-1) was prepared by multi-coatings composed of the first to the twelfth 
layer as hereinbelow defined and coated on a both-sides polyethylene-laminated paper base. A white 
5 pigment (TiOz) and a small amount of bluish dye (ultramarine blue) were included in the first layer side of 
the polyethylene film laminated. 



Composition of photosensitive layers 

to 

In the following compositions, each ingredient Is indicated In gfrt^ of a coating amount, but the coating 
amount of the sliver halide is shown In g/m^ in terms of silver. 



15 

Rrst layer : Geratin layer Gelatin 1 .30 



Second layer : Antihaiation layer Black colloidal silver 0.10 
20 Gelatin 0.70 



Third layer : Red-sensitive emulsion (low sensitivity) layer Silver chloroiodobromide emulsion spectral- 
sensitized by red-sensitizing dye (ExS-7. -11 and -12) (silver chloride : 1 moi%. silver Iodide : 4 mol%, 

25 average grain size : 0.3 urn, grain size distribution : 10 %, cubic, core-shell type of iodide core) 0.06 
Silver iodobromide emulsion spectral-sensitized by red-sensitizing dye (ExS-7, -11 and -12) (silver iodide : 
5 mol%. average grain size : 0.45 um. grain size distribution : 20%, plate (aspect ratio:5)) 0.10 
Gelatin 1.00 
Cyan coupler (B(C-2) 0.14 

30 Cyan coupler (ExC-5) 0.07 

Discoloration inhibitor (equal amount mixture of Cpd-1, -3, -5 and -11) 0.12 
Dispersion medium for coupler (Cpd-9) 0.03 
Solvent for coupler (Solv-1 , -2 and -3) 0.06 

35 

Fourtti layer : Red-sensitive emulsion (highly sensitive) layer Silver iodobromkJe emulsion spectral- 
sensitized by red-sensitizing dye (ExS-7. -11 and -12) (silver iodide: 6 mol%, average grain size : 0.75 urn, 
grain size distribution : 25 %. plate (aspect ratio : 8, core-shell type of Iodide core) 0.15 
Gelatin 1.00 
40 Cyan coupler (ExC-2) 0.20 
Cyan coupler (ExG-5) 0.1 0 

Discoloration inhibitor (equal amount mixture of Cpd-1 , r3, -5 and -1 1) 0.1 5 
Dispersion medium for coupler (Cpd-9) 0.03 
Solvent for coupler (Sotv-1 . -2 and -3) 0 JO 

46 

Rfth layer : Intermediate layer Magenta colloidal silver 0.02 
Gelatin 1.00 

Color mix inhibitor (Cpd-6 and -13) 0.08 
50 Solvent for color mix inhibitor (Solv-4 and -5) 0.1 6 
Polymer latex (Cpd-10) 0.10 



SIxtii layer : Green-sensitive emulsion (low sensitivity) layer Silver chloroiodobromide emulsion spectral- 
55 sensitized by green-sensitizing dye (ExS-7)(silver chloride : 1 mol%. silver iodide r 2.5 mol%. average grain 
size : 0.28 urn, grain distribution : 12%, cubic, core-shell type of iodide core) 0.04 
Silver iodobromide emulsion spectral-sensitized by green-sensitizing dye (ExS-7Xsilver iodide : 2.8 mol%. 
average grain size : 0.45 am, grain size distribution : 12%. plate (aspect ratioiS)) 0.06 
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Gelatin 0.80 

Magenta coupler (ExM-1 ) 0.1 0 
Discoloration inhibitor (Cpd-1 1) 0.10 
Stain inhibitor (Cpd-8) 0.001 
Dispersion medium for coupler (Cpd-9) 0.05 
Solvent for coupler (Sotvent-4 and -6) 0.15 



Seventh layer : Green-sensitive emulsion (highly sensitive) layer Silver iodobromlde emulsion spectral- 
sensilized by green-sensitizing dye (ExS-7)(sitver iodide : 3.5 mol%. average grain size : 0.9 jxm. grain size 
distribution : 23%. plate (aspect ratio : 9. uniform iodide type)) 0.10 
Gelatin 0.80 

Magenta coupler (ExM-1) 0.10 

Slain inhibitor (Cpd-8) 0.001 

Dispersion medium for coupler {Cpd-9) 0.05 

Solvent for coupler (Solv-4 and -6) 0.1 5 



Eighth layer : Yellow filter layer Yellow colloidal silver 0.20 
Geialin 1.00 

Color mix inhibitor (Cpd-O) 0.06 

Solvent for color mix inhibitor (Solv-4 and -5) 0.15 

Polymer latex (Cpd-10) 0.10 



Ninth layer : Blue-sensitive emulsion (low sensitivity)layer Silver chloroiodot>romide emulsion spectral 
sensitized by blue-sensitizing dye (ExS-5 and -6) (silver chloride : 2 mol%, silveriodobromide : 2.5 moJ%. 
average grain size : 0.35 urn, grain size distribution : 8%. cubic, core-shell type of iodide core) 0.07 
Silver iodobromide emulsion spectral-sansitized by blue-sensitlzIng dye (ExS-S and -6){silver Iodobromlde : 
2.5 mol%, average grain size : 0.45 um. gran size distribution : 16%. plate (aspect ratio : 6) 0.10 
Gelatin 0.50 

Yellow coupler (ExY-2) 0.20 
Stain inhibitor (Cpd-8) 0.001 
Discoloration Inhibitor {Cpd-12) 0.10 
Dispersion medium for coupler (Cpd'9) 0.05 
Solvent for coupler (Solv-2) 0.05 



Tenth layer : Blue^sensitive emulsion (highly sensitive) layer Silver iodobromide emulsic^i spectral-sensi- 
tized by blue-sensitizing dye (ExS-5 and -6)(silver iodide : 2.5 mol%, average grain size : 1.2 um, grain size 
distribution : 21%. plate (aspect ratio:14)) 0.25 
Gelatin 1.00 
Yellow coupler (ExY-2) 0.40 
Stain inhibitor (Cpd-8) 0.002 
Discoloration inhibitor (Cpd-1 2) 0.10 
(Dispersion medium for coupler (Cpd-9)0.05 
Solvent for coupler (Solv-2) 0.10 



Beventh layer : UV absorising layer Gelatin 1.50 
UV absorbent (Cpd-1. -3 and -4) 1.00 
Color mix inhibitor (Cpd-6 and -7) 0.06 

Solvent for UV absorijent (Solv-1 and -2) 0.15 
Inradiation preventing dye (Cpd-1 3 and -14) 0.02 
tnradiation preventing dye (Cpd-1 5 and -16) 0.02 
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Twelfth layer : Protective layer Pine grain size sliver clilorobromide emulsion (silver chloride : 97 mol%. 
average grain size : 0J2 urn) 0.07 
Modified polyvinyl aicohoJ 0.02 
Gelatin 1.50 

Sodium 1-oxy-3.5KJichtoro-s-tria2ine 0.17 

In addition* Alkanol SC (tradename, made by Dupont) and sodium alkylbenzenesulfonate were used as 
auxiliary agents for emuisification and dispersion, and succinate ester and Magefac F-120 (tradename, 
made by Dainippon Ink) were added as coating aids to each layer. Further. Cpd-19. -20 and -21 were used 
as stabilizers for the layers containing silver halide or colloidal silver. 

Samples (B-2) and (B-3) were prepared by repeating the preparation procedure of Sample (B-1). except 
that magenta coupler (ExM-1) was changed to equal mol of (Exm-2) and (Exm-3) respectively. Then. 
Samples (B-4) to (B-11) were prepared by adding the preservability improving compounds (A) and/or (B) of 
the present Invention to the sixth layer and the seventh layer of Samples (B-1) to (B^). The details of the 
addition of the preserv3d}Hity improving compounds are shown in the following Table 3. 

Each of the thus prepared samples was subjected to a exposure through an optical wedge and then to 
a color development process according to the processing procedure (Hi) described below. 



Processing Procedure (III) 



Step 

First developing (Black 
and white developing) 
Water-washing 
Reversal exposure 
Color developing 
Water washing 
Bleach- fixing 
Water washing 



Temperature 



Time 



38 'C 1 min. 15 sec. 

38 *C 1 min. 30 sec. 

over 100 Lux over 1 min. 

38*C 2 min. 15 sec, 

38'C 45 sec. 

38' C 2 min. 

38*0 2 min. 15 sec. 



Composition of processing solution 

Hrst Developing Solution 
Pentasodium nitrib-N.N.rtHrimethylenephosphonale 0.6 g 
Pentasodium diethyienetriaminepentaacetate 4.0 g 
Potassium sulfite 30.0 g 
Potassium thiocyanate 1 .2 g 
Potassium cart>onate 35.0 g 
Potassium hydroquinonemonosulfbnate 25.0 g 
DIethy lenegly col 1 5.0 m I 

1-Phenyl-4-hydroxymethyl-4-methyl-3-pyra2olidone 2.0 g 
Potassium bromide 0.5 g 
Potassium iodide 5.0 mg 
Water to make 1000 ml 
(pH 9.70) 
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ColCNr Developing SdutionBenzyl alcohol 1 5.0 ml 
Diethy leno glycol 1 2.0 m I 
3.6-Dithia-1.8-octanecliol 0.2 g 

Pentasodium nitrilo-N.N.N-tnmethylenephosphonate 0.5 g 
5 Pentasodium diethylenetriaminepentaacetate ZO g 
Sodium sulfite 2.0 g 
Sodium carbonate 25.0 g 
Hydroxylamine sulfonate 3.0 g 

^^Ethy^N-<J8-methanesulfonamidoethyl)-3^rnethyl'4-aminoaniH^^ sulfonate 5,0 g 
w Potassium bromide 0.5 g 
Potassium iodide 1.0 mg 
Water to make 1000 ml 
(pH 10.40) 

IS 

Bleach-fixing Solijtion2-Mefcapto-1 .3.4-tria2ote 1 .0 g 
Otsodium ethyienediaminetetraacetate dihydrate 5.0 g 
Ammonium iron(lll) ethyienediaminetetraacetate monohydrate 80.0 g 
Sodium sulfite 15.0 g 
20 Sodium thiosutfate (700 g/t solution) 160.0 ml 
Glacial acetic acid 5.0 m £ 
Water to make 1000 mt 
(pH 6.50) 



25 



30 



At the point of one hour after devetopment processing according to the above-mentioned procedure, a 
magenta reflective density (stain) was measured at a non-image area of each processed sample of 
photographic material. The same stain measurements were earned out again on the processed samples 
after being kept for 3 days at 80*C and 70% RH, and on the processed samples after being kept for 100 
days at room temperature. The results are shown in Table 3 in values of increments of stain after one hour. 
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As Is apparent from the resufts in Table 3. rt can be understood that the stain-preventive effect 
according to the present invention is quite remarkable, and it can also be seen that this effect does not 
decline even if the stnidure of photographic material and the development processing solutions are varied. 
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Bcampfe 3 

A multi-layer color photographic paper (C-l) was prepared which has such layers as hereinbelow 
described on a paper laminated on both sides with poiyethytene. Coating solutions were prepared as 
S follows: 



Preparation of the first layer coating solution 

70 To a mixture of 10-2 g of yellow coupler (ExY-l). 9.1 g of yellow coupler (BcY-2) and 4.4 g of a image 
dye stabilizer (Cpd-12), 27.2 ml of ethyl acetate and 7.7 mt (8.0 g) of high boiling solvent (Solv-5) were 
added» and they were dissolved. The resulting solution was emulsified and dispersed in 185 mi of 10% 
aqueous gelatin solution containing 8 mt of a 10% solution of sodium dodecyibenzenesulfonate. Each of 
the under-nrtentioned emulsions EMI and EM2 was mixed with the above-obtained emulsified and dispersed 

15 solution and dissolved. arKf tiie concentration of gelatin In the mixture was adjusted so as to obtain tfie 
composition shown below, thereby preparing tiie first coating solution. The second to the seventh layer 
coating solutions were prepared In tiie same manor as the first coating solution. As a gelatin hardner for the 
respective layers, ttie sodium salt of 1-oxy«3.5-dlchloro-s-triazine was used. 

20 

Compositions of layers 

The compositi(Mi of each layer is shown below. Each ingredient is indicated In gAm^ of a coating 
amount txjt the coating amount of silver halide is shown in g/m^ in terms of sih^r. 

25 

Supporting base 

Polyethylene laminated paper (a white pigment. Ti02 and a bluish dye. ultiBmarine, were included in the 
30 first layer side of the polyethylene film laminated). 



First layer : Blue-sensitive layer Monodisperse silver chlorobromide emulsion (EMI) spectral-sensitized by 
35 sensitizing dye (ExS-1) 0.13 

Monodisperse silver chlorobromide emulsion (EM2) spectral-sensitized by sensitizing dye (ExS-1) 0.13 
Gelatin 1.86 

Yellow coupler (ExY-1) 0.44 
Yellow coupler {ExY-2) 0.39 
40 Image dye stabilizer (Cpd-1 2) 0.19 
Solvent (Solv-5) 0.35 



Second layer : Color mix preventing layer Gelatin 0.99 
45 Color mix inhibitor (Cpd-7)- 0.08 



Third layer : Green-sensitive emulsion layer Monodisperse silver chlorobromide ennuision (EM3) spectral- 
sensitized by sensitizing dye (ExS-2.-3) 0.05 
50 Monodisperse silver chlorobromide emulsion (EM4) spectral-sensitized by sensitizing dye {ExS-2.-3) 
0.11 

Gelatin 1.80 

Magenta coupler (ExM-1) 0.38 
Image dye stabilizer (Gpd-11) 0.20 
55 Solvent (Solv-4) 0.12 
Solvent (Solv-6) 025 
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Fourth layer : UV absorbing layer Gelatin" 1 ,60 

UV absorbent (Cpd-1/Cpd-2/Cpcl-3 = 3/2/6 In wt. ratio 0,70 

Color mix inhibitor {Cpcl-6) 0.05 

Solvent (Solv-2) 0.27 



Rfth layer : Red-sensitive emulsion layer Monodisperse silver chlorobromide emulsion (EMS) spectral- 
sensitized by sensitizing dye (ExS-8.-12) 0.07 

Monodisperse silver chlorobromide emulsion (£M6) spectral^sensltized by sensitizing dye (ExS-d»-12) 
0.16 

Gelatin 0.92 

Cyan coupler (ExC-6) 0.32 

Image dye stabilizer (Cpd-2/Cpd-3/Cpd-4 • 3/4/2 in wt ratio) 0.17 
Polymer for dispersion (Cpd-9) 0,28 
Solvent (Solv-4) 0.20 



Sixth layer : UV absorbing layer Gelatin 0.54 

UV absorbent (Cpd-1/Cpd-3/Cpd-4 1^ in wt ratio) 0.21 

Solvent (Solv-4) 0.08 



Seventh layer : Protective layer Gelatin 1 .33 

Acryi-modifred copolymer of polyvinyl alcohol (modification degree : 17%) 0.17 
Liquid paraffin 0.03 

For preventing irradiation, the dyes (Cpd-1 and -2) were used. 

Additionally, the same auxiliary agents for emuisification and dispersion, and coating aids as in Example 
2 were used. As the stabilizer of silver halide, (Cpd-19) and (Cpd-21) were used. The alver haiide emulsion 
used in this Example were as follows: 



Emulsion 


Shape 


Grain size 
(urn) 


Br Content 
(mol Z) 


Fluctuation 
coefficient . 


EMI 


Cubic 


1.0 


80 


0.08 


EM2 


Cubic 


0.75 


80 


0,07 


EM3 


Cubic 


0.5 


83 


0.09 


EM4 


Cubic 


0.4 


83 


0.10 


EM5 


Cubic 


' 0.5 


73 


0.09 


EN6 


Cubic 


0.4 


73 


0.10 



Next, Samples (C-2) to (C-16) were prepared by exchanging the magenta coupler in the third layer 
(green-sensitive layer) of Sample (C-1) and/or by adding the preservability improving compound of the 
present invention. The details of the Samples are shown in Table 4. 

Each of the thus prepared samles were subjected to a exposure through an optical wedge and then to a 
processing procedure (IV) decribed below using a Fuji Color Paper Processor FPRR 115 (processor made 
by Fuji Photo Film Co.) to obtain a color image. 
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Processing ProceckireflV) 



Step 


Temp» 
I C} 


Time 


Replenisher 
Amount 
(mil/m^)» 


Tank 
Capacity 
(A) 


Color developing 


37 


3 rain. 30 sec. 


200 


60 


Bleach- fixing 


33 


1 min.'^O sec 






Water washing @ 




1 mln. 




20 


Water washing (g) 


24-34 


1 min. 




20 


Water washing @ 


24-34 


1 mln. 


10 


20 


Drying 


70-80 


1 min. 







* per m ^ of the photographic material 

Water washing steps were carried out in a three-tank cascade mode from tank off washing ® toward 
tank of washing 0 . 

The compositk)ns of the processing solution were as follows: 



Color Developing Solution 



Tank Replenisher 
Solution 



W^^^^ 800 m% 800 mJl 

Diethylenetriaminepentaacetate 1.0 g 1.0 g 

Nitolirotriacetic acid 2.0 g 2.0 g 
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to 



TS 



20 



30 



35 



40 



Benzyl alcohol 
Diethylene glycol 
Sodium sulfite 
Potassium bromide 
Potassium carbonate 



15 ml 
10 mH 
2.0 g 
1.2 g 
30 g 



N-Ethyl-N- ( B-methanesulfonamidoe thyl ) - 
3-methyl-4«aralnoaniline sulfonate 5.0 g 
Hydroxylaminesulfonate 3-0 g 

Brightening agent (WHITEX4B, tradename, made by Sumitomo 



23 mi 
10 ml 
3.0 g 

25 g 

9.0 g 
4.5 g 



Chemical ) 
Water to make 

pH (at 25'C) 

Bleach-fixing Solution 



Water 



1.0 g 
1000 ml 
10-20 



Tank 
Solution 

400 mil 



Ammoniimi thiosulfate (70% solution) 150 m* 
Sodium sulfite 13 g 

Ammonium iron (III) ethylenediamine- 
tetraacetate 55 g 

Disodium ethylenediamine tetraacetate 5 g 
Water to make 1000 m£ 

pH (at 25*0 * 6.70 



2.0 g 
1000 mH 
10.80 



Replenisher 

400 ml 
300 ml 
26 g 

110 g 
10 g 
1000 ml 
' 6.30 



At tho point of one hour after development processing by the processing procedure (IV), a magenta 
reflective density (stain) was measurisd at a non^mage area of each processed samplo. The same stain 
50 measurements were carried out again on the processed samples after toeing kept for 14 days at 60''C and 
70% RH, and on the processed samples after being kept for 100 days at room temperature. The results are 
shown in Table 4 in values of increments of stain after one hour. 
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As is apparent from the results in Table 4. it can be understood that the obiect of the present invention 
can be attained by the conablned use of the pre^rvability improving compounds (A) and (B) of the 
invention, although magenta stain was not sufficiently prevented by the Individual use of compound (A) or 
(B). 
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Example 4 

In a manner similar to Example 1 and Example 3. each of the photographic samples (A-1) to (A-17) of 
Example 1 and (Ol) to (C-16) of Example 3 was subjected to a exposure through an optical wedge. It was 
5 then processed according to the following procedure (V) to obtain a color image. 



Processing Procedure(V) 

to 



Step 


Temperature ( *C) 


Time 




Color developing 


38 


1 min. 40 


sec. 


Bleach- fixing 


30-34 


1 min. 




Rinsing @ 


30-34 


20 


sec. 


Rinsing (g) 


30-34 


20 


sec. 


Rinsing Q) 


30-34 


20 


sec. 


25 Drying 


70-80 


50 


sec. 



Rinsing steps were canied out in a three-tank countercunrent mode from tank of rinsing @ towards 
tank of rinsing ® . 

The composition of ttie processing solutions were as follows: 



OS ^^^^ Developing SolutionWater 800 ml 

Oiethylenetriaminetentaacetate 1.0 g 

l-HydroxyethyIldene-1 ,1-diphosphonate (60%) 2.0 g 

Nitolirotriacetic add 2.0 g 

1.3-Dlamino-2-propanol 4.0 g 
^ 1 .4-Diazabicyclo [2ZZ] octane 6.0 g 

Potassium bromide 0.5 g 

Potassium carbonate 30 g 

I^Ethyl-N-(i8HTiethanesulfonamidoethyl)-3-methyM-amln^ sulfonate 5.5 g 
Hydoxylamine sulfonate 4.0 g 
^ Brightening agent (UVJTEX. tradename, made by Dba-Geigy) 1 .5 g 
Water to make 1 000 ml 
pH(at25«C) 10.25 



Bleach'fixing Solution Water 400 m 1 
Ammonium thiosulfate (70% solution) 200 mt 
Sodium sulfite 20 g 

Ammonium iron(lll) ethylonediaminetetraacelale 80 g 
Disodlum ethylenediaminetdtraacetate 10 g 
Water to make 1000 ml 
pH(al2S"C) 7.00 
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Rinsing Solution 

Ion-exchanged water (containing under 3 ppm of Ca and Mg, respectively) 

Tlien, as in Example 3. magenta reflective density (stain) measurements were taken at a non-image 
5 area on the processed samples after one hour lapsed from the development processing, on the processed 
samples after being kept for 14 days at 60*C and 70% RH. and on the processed samples after t)eing kept 
for 100 days at room temperature, respectively. From the results of evaluating the values of increments of 
magenta stain after one hour, stain increments were not sutjstantially or at all observed on each sample that 
used presen/ability improving compounds (A) and (B) of the present invention in combination, although the 
w stain of comparative samples that used compounds (A) and (B) separately did Increase. 



Example 5 

IS A photographic material (D-1) was prepared In the same manner as described In Sample (C-1) of 
Example 3 except that sih^er hallda emulsions (EM7-EM12) were used instead of silver halide emulsions 
(EM1<EM6) respectively. 



Emulsion 


Shape 


Grain 
size( ym) . 


CI Contents 
{.mol%) 


Fluctuation 
coefficient 


Sensiti- 
zing dye 


EM7 


Cubic 


1.1 


99.0 


0.1 


(ExS-4) 


EMS 


Cubic 


0.8 


99.0 


0.1 


(ExS-4) 


EM9 


Cubic 


0.45 


98.5 


0.09 


(ExS-3,-5) 


EMIO 


Cubic 


0.34 


98.5 


0.09 


{ExS-3,-5) 


EMU 


Cubic 


0.45 


98.5 


0.09 


(ExS-8,-12) 


EM12 


Cubic 


0.34 


98.4 


0,10 


(ExS-8,-12) 



Then. Samples ([>2)-(0-16) were prepared by exchanging the magenta coupler in the third layer 
(green-sensitive layer) of Sample (Q-1) with another magenta coupler of equal mol and/or by adding a 
preservabllity improving compound of the present inventkDn. The details of the Samples {D-2HD-18) are 
shown In Table 5. 

Each thus prepared sample was subjected to an exposure through an optical wedge and then to the 
processing procedure (IV) described betow to obtain a color image. 
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Processing Procedure(Vl) 



Step 


Temperature 

Cc) 


Time 
(sec. ) 


Renlenisher 
Amount 
(m£/m^)* 


Tank 
Capacity 

(a) 


Color developing 


35 


45 


161 


17 


Bleach- fixing 


30-36 


45 


215 


17 


Stabilizing @ 


30-37 


20 


- 


10 


Stabilizing (2) 


30-37 


20 




10 


Stabilizing Q) 


30-37 


20 




10 


Stabilizing 0 


30-37 


30 


248 


10 


Drying 


70-85 


60 







♦ per of the photographic material 

Stabilizing steps were carried out in a four*tank counter-cun^ent mode from tank of stabilizing toward 
tank of stabiOzing ® . 

The composition of eacli processing solution was as follows: 



Color Developing Solution 

Tank Replenisher 
Solution 

800 ml 800 ml 

2.0 g 2.0 g 



Water 

Ethylenediaminetetraacetic acid 
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70 



20 



5 » S-dihydroxybenzene-l , 2 , ^ - 

trisulfonate - 0.3 g 0.3 g 

Triethanolamine 8,0 g 8.0 g 

Sodium chloride lA g 

Potassium carbonate 25 g 25 g 
N-Ethyl-N-{ g-methanesulfonamidoethyl)- 

T5 3-methyl-4-aininoaniline sulfonate 5.0 g 7.0 g 

Diethylhydroxylamine 4.2 g 6.0 g 
Brightening agent (4,4 -diamino- 

stilbene series) 2.0 g 2.5 g 

Water to make ' lOOO ml 1000 ml 

PH (25*C) 10.05 10.45 

Bleach-fixing Solution (both tank solution and replenisher) Water 400 ml 
Ammonium thfosulfate (70% solutidn) 1 00 m I 
Sodium sulfite 17 g 

Ammonium Iron (111) ethylenediamlnetetraacetate 55 g 

Disodium ethylenediaminetetraacetate 5 g 
Glacial acetic acid 9 g 
Water to make 1000 mt 
35 pH(25»C) 5.40 

Stabilizing Solution (both tank solution and replenisher) Formalin (37% solution) 0.1 g 
Formalin-sulfic add adduct 0.7 g 
^ 5-Chloro-2-methyl-4-isothiazoline-3-one 0.02 g 
2-Methyl-4HSOthiazoline-3-one 0.01 g 
Copper sulfate 0.005 g 
Water to make 1000 ml 
pH (25 C) 4.0 

Then, magenta reflective density (stain) measurements were canied out on the samples as in Example 
3 and Example 4. that is, on the processed samples after one hour of the development proces»ng. on the 
processed samples after being kept for 14 days at 60*C and 70% RH. and on the processed samples after 
being kept for 100 days at room temperature. The values of increments of m^enta stain after one hour 
were evaluated. The results are shown in Table 5. 
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As Is apparent from the results in Table 5. as in the above-described Examples, magenta stain 
increased on each comparative sample, but the increment of stain was not substantially or at all observed 
on each sample that used the preservability Improving compounds (A) and (B) of the present invention in 
combination, whereas the stain of samples that used compounds (A) or (B) individually were not adequately 
prevented. 
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Example 6 

Photographic samples for comparison (A-1H^3) prepared in Example 1 were respectively subjected to 
an exposure through an optical wedge and then to processing according to a comparative procedure (VII) 
and to processing according to the present invention (Vlli) and (IX) to obtain color images. 



Processing Procedure(Vlil) 



step 


Temperature ( 'C) 


Time 




Color developing 


38 


1 min. 40 


sec. 


Bleach-fixing 


30-3'* 


1 min. 




Rinsing Q 


30-3'J 


20 


sec. 


Rinsing @ 


30-34 


20 


sec . 


Rinsing Q) 


30-3*1 


, 20 


sec. 


Drying 


70-80 


50 


sec. 



Rinsing steps were carried out In a three-tank countercunrent mode from tank of rinsing <D toward tank 
of rinsing 0 . 

The composition of the processing solutions were as folksws: 



Color Devetoping SolutionW ater 800 ml 
Dtethylenetriaminepentaacetate 1 .0 g 
1-Hydrdxyethylidene-1 ,t-diphosphonate (60%) 2.0 g 
Nrtoilrotriacetic acid 2.0 g 
Benzyl alcohol 16 ml 
Diethylene glycol 10 mt 
Sodium sulfite 2.0 g 
Potassium bromide 0.5 g 
Potassium carlwiate 30 g 

N-Ethyl-IM-(i5-methanesulfonamido8thyl)-3-methyl-4-aminoarwline sulfonate 5.5 g 
Brightening agent (WHrrEX4B, made by Sumitomo Chemical) 1.5 g 
Water to make 1000 mt 
pH (25«C) 10.25 



Bleach-fixinq SolutionW ater 400 mt 
Ammonium thiosulfate (70%) 200 mt 
Sodium sulfite 20 g 

Ammonium iron (III) ethylenediaminetetraacetate 60 g 
DIsodium ethylenediaminetetraacetate 10 g 
Water to make 1000 mt 
pH (25*C) 7.00 
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Rinsing SolutionB enzotilazole 1 .0 g 
Ethylenediamine-N.N.N'.N'-tetramethylenephosphonate 0.3 g 
Water to make 1000 ml 
pH {25'C) 7,50 

5 

Processing PrDceciure(VIII) (the present invention) The same as Processing Procedure (VII). except that 10 
g of the exemplified compound (IthIO) is contained in the rinsing solution. 

f 0 Processing Pfocedur9(0C) ^ present invention) 

The same as processing procedure (VII), except that 10 g of the exemplified compound (111-17) is 
contained in the rinsing solution. 

Then, as in Bcample 3, magento reflective density (stain) was measured at a non-image area of each 
15 sample at ttie point of one hour after the development process. The same stain measurements were carried 
out again on the processed samples after being kept for 14 days at 60°C and 70% RH, and on the 
processed samples after t>eing kept for 100 days at room temperature. The increments of magenta stain 
after one hour for the samples were evaluated (Table 6). 
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As is apparent from the results in Table 6. with the inclusion of the preservability improving compounds 
in the photographic materials after the developing steps, the increments of magenta stain are lowest on the 
55 samples in which Ixyth of the preservability improving coropouncte (A) and (B) were applied to. 
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Example 7 

The preparation procedures of the photographic materials in Examples 1-6 were repeated, except that 
the cyan couplers were changed to (ExC-lHExC-6), respectively. The thus prepared samples were 
5 evaluated for magenta stain in the same manner as Examples 1-6. From the results of ^ evaluation, it is 
clear that the most preferable prevention of stain was obtained with the combined use of the preservability 
improving compounds (A) and (B). as in the at)Ove*described Examples. 

As is evident from these results, the stain increment with a lapse of time is remarkably prevented by 
the practice of the present invention, and this excellent effect is maintained even if the structure of 
10 photographic materials and processing procedures are varied. 



B<ample 8 

1$ Samples (OIT) to (C-24) were prepared by repeating the preparation procedures of Sample (C-1) in 
Example 3. except the changing of the yellow coupler (equal mole exchanging) and the solvent In the first 
layer (blue-sensitrve emulsion layer), with or without adding the preservability improving compounds of the 
present invention; changing the magenta coupler (equal mole exchanging) and the solvent in the third layer 
(green-sensitive emulsion layer), with or without adcfing the preservability improving compounds of ^e 

20 present invention; and changing the cyan coupler (equal mole exchanging) and the solvent in the fifth layer 
(red-sensitive emulsion layer), with or without adding the preservability improving compounds of ttie present 
invention. The details of the exchanged compositions are shown in Table 7. 
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Each of the thus prepared samples was subjected to an exposure through an optical wedge and then 
processed according to the processing procedure (IV) shown in Example 3. 

Then, reflective densities of yellow, magenta and cyan at a non-image area of each processed sample 
{C-17) to (C-24) were measured at the point of one hour after development processing, and again after 
t)eing kept for 14 days at 60''C and 70% RH. The results are shown in Table 8 as values of increments of 
stain after one hour concerning yellow, magenta, and cyan reflective densities. 

Table '8 



Sample 


Increment of stailn (D) after 
being kept for 14 days at 
60* C 70% RH 


Remarks 


Yellow (Dg) 


Magenta (Dq) 


Cyan(D^) 


{C-17) 


0.15 


0.11 


0.08 


Comparative 










Example 


(C-18) 


0.05 


0.05 


0-03 


II 


(C-19) 


0.06 


0.04 


0.05 


This Invention 


(C-20) 


0.02 


0.01 


0.02 


II 


(C-21) 


0.14 


0.10 


0.15 


Comparative 










Example 


(C-22) 


0.11 


0.05 


0.11 


n 


{C-23) 


0.07 


0.02 


0.10 


This Invention 


(C-ZH) 


0.02 


0.01 


0.02 


II 



As is apparent from the results of Table 8. yellow stain, magenta stain and cyan stain increase 
remarkably on the samples (C-17) and (C-21) that did not use the preservabiiity Improving compounds in 
the processing procedure (IV), but the increments of stain are prevented considerably by adding the 
preservabiiity improving compound (A) into each layer [Sample (C-18)]. Further better effect is obtained by 
adding the preservabiiity improving compound (B) (Sample {C-19)]. It is noted that the increments of stain 
in the first and fifth layers are prevented somewhat by using the preservabiiity improving compound (A) in 
the third layer [Sample (C-22)]. However, the effect of the preservabiiity improving compound is not 
sufficient with the individual use of compounds (A) and (B). In contrast a superior effect ts obtained by the 
combined use of these preservabiiity improving compounds (A) and (B) in the same layer [Samples (C-20). 
(C-23) and (C-24)]. And also, it is noted that the increment of each stain is almost completely prevented by 
using a small amount of the preservat)ility improving compound (A) in the processing procedure such as in 
proces^ng procedure (IV) [Samples (C*20) and (C-24)]. 



Example 9 

A color photographic material (H-1) was {xepared by multi-coatings composed of the first to the 
fourteenth layer as hereinbelow deseribed on a tM)th-sides polethylene laminated paper base. A white 
pigment {V\02) and a small amount of bluish dye (uttramarine blue) were Included in the first layer side of 
the polyethylene film laminated. 
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Composition of photosensitive layers 

In the following compositions, each ingredient is indicated in g/m^ of a coaling amount, but the coating 
amount of the silver halide is shown in g/m2 in terms of silver. 

5 



First layer : Antihalation layer Black colloidal silver 0.10 
Gelatin 1.30 

Second Layer : Intermediate layer Gelatin 0.70 



IS Third layer : Red-sensitive emulsion (low sensitivity) layer Silver bromide emulsion spectral-sensitized by 
red-sensitizing dye (ExS-l, -2 and -3) (average grain size: 0.3 urn. grain size distribution : 8 %. octehedral) 
0.06 

Silver bromide emulsion spectral-sensitized by red-sensitizing dye (ExS-1. -2 and -3)(average grain size: 
0.45 jLun, grain size distribution : 10%, octahedral) 0.10 
20 Gelatin 1.00 

Cyan coupler (ExC-l) 0.14 
Cyan coupler (ExC-2) 0.07 

Discotoration inhibitor (equal amount mixture of Cpd-2, -4, -5 and -9) 0.12 
Dispersion medium for coupler (Cpd-5) 0.20 
2S Solvent for coupler (equal amount mixture of Solv-1 . -2 and -3) 0.06 

Fourth layer : Red-sensitive emulsion (highly sensitive) layer Silver bromide emulsion spectral-sensitized by 
red-sensitizing dye (ExS-1. -2 and -3) (average grain size: 0.75 urn. grain size distribution : 10%. 
30 octahedral) 0.15 
Gelatin 1.00 
Cyan coupler (ExC-l) 0.20 
Cyan coupler (ExC-2) 0.10 

Discoloration inhibitor (equal amount mixture of Cpd-2. -3. -4 and -9) 0.15 
3S Dispersion medium for coupler (Cpd-5) 0.30 

Solvent for coupler (equal amount mixture of Solv-1. -2 and -3) 0.10 

Rfth layer : Intermediate layer Gelatin 1.00 
40 Color mix inhibitor (Cpd-7) 0,08 

Solvent for color mix inhibitor (Solv-4 and -5) 0.16 
Polymer latex (Cpd-8) 0.10 



45 Sixth layer : Green-sensitive emulsion (low sensitivity)layer Silver bromide emulsion spectral-sensHlzed by 
green-sensitizing dye (ExS-3 and -♦) (average grain size : 0.28 urn, grain size distribution : 8%. octahecM 
0.04 

Silver bromide emulsion spectral-sensitized by green-sensitizing dye (ExS-3 and -4) (average grain size : 

0.46 um. grain size distribution : 10 %, octahedral) 0.06 
50 Gelatin 0.80 

Magenta coupler (ExM-1) 0.10 

Discoloration inhibitor (Cpd-9) 0.10 

Stain inhibitor (Cpd-10) 0,01 

Stain inhibitor (Cpd-1 1 ) 0.001 
55 Stain inhibitor (Cpd-12) 0.01 

Dispersion medium for coupler (Cpd-5) 0.05 

Solvent for coupler (equal amount mixture of Solv-4 and -6) 0.15 
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Seventh layer : Green-sensitive emuteion (highly sensitive) layer Sliver bromide en)ulsion spectral-sensitized 
by green-sensitizing dye (ExS-3)(average grain size : 0.9 um. grain size distribution : 10 %. octahedral 

Gelabn 0.80 
5 Magenta coupler {B<M-1) O.iO 

Discoloration inhibitor (Cpd-9) 0.10 

Slain inhibitor (Cpd-1 0) 0.1 0 

Stain inhibitor (Cpd-1 1) 0.001 

Stain Inhibitor (0x1-12) 0,01 
10 Dispersion medium for coupler (Cpd-5) 0.05 

Solvent for coupler (equal amount mixture of Solv-4 and -6) 0.15 

Bghth layer : Intermediate layer Same as the fifth layer. 

ts 

Ninth layer : Yellow fitter layer Yellow colloidal silver 0.20 
Gelatin 1.00 

Color mix inhibitor (Cpd-7) 0.06 
20 Solvent for color mix inhibitor (equal amount mixture of Solv-4 and -5) 0.1 5 
Polymer latex (Cpd-8) 0.10 



Tenth layer : Intermediate layer Same as the fifth layer. 

25 

Seventh layer : Blue-sensitive emulsion (low sensitivity)layer Silver bromide emulsion spectral-sensitized by 
blue-sensitizing dye (BcS-5Kaverage grain size : 0.35 urn, grain size distribution : 8%. tetradecahedral) 
0.07 

30 Sliver bromide emulsion spectral-sensitized by blue-sensitizing dye {ExS-5)(average grain size : 0.45 um, 
grain size distribution : 10%, tetradecahedral) 0.10 
Gelatin 0.50 

Yellow coupler (ExY-1) 0.20 

Stain inhibitor (Cpd-1 1 ) 0.001 - 
35 Discoloration inhibitor (Cpd-6) 0.10 

Dispersion medium for coupler (Cpd-5) 0.05 
Solvent for coupler (Solv-2) 0.05 



40 Twelfth layer : Blue-sensitive emulsion (highly sensitive) layer Silver bromide emulsion spectral-sensitized 

by blue-sensitizing dye (B(S-5 and -6) (average grain size : 1.2 um. grain size dstributton : 10 %. 

tetradecahedral) 0.25 

Gelatin 1.00 

Yellow coupler (ExY-1 ) 0.40 
45 Stain inhibitor (Cpd-1 1) 0.002 

Discoloration inhibitor (Cpd-6) 0.10 

Dispersion medium for coupler (Cpd-5) 0.05 

Solvent for coupler (Solv-2) 0.1 0 

50 

Thirteenth layer : UV absorbing layer Gelatin 1 .60 
UV absorbent (equal amounts mixture of Cpd^l. -3 and -13) 1,00 
Color mix inhibitor (equal amount mixture of Cpd-6 and -14) 0.06 
Dispersion medium (Cpd-5) 0.20 
66 Solvent for UV absortjent (equal amount mixture of Solv-1 and -2) 0.15 
Inmiiation inhibitor dye (equal amount mixture of Cpd-15 and -16) 0.02 
Irradiation inhibitor dye (equal amount mixture of Cpd-17 and -18) 0.02 
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Fourteenth layer : Protective layer Rne grain size silver chlorobromide emulsion (silver chlonde : 97 mol%, 
average grain size : 0.2 urn) 0.15 
Modified polyvinyl alcohol 0.02 
Gelatin 1.50 
5 Gelatin hardner (H-1) 0.17 

Next the preparation procedure of the emulsion for the respective layers, except the fourteenth layer, is 
exemplified as follows: 

to 

Preparatfon of emulsion 

An aqueous solution containing potassium bromide and silver nitrate was added to m aqueous solution 
of gelatin containing 0.3 g/moUAg of 3.4-dlmethyl-1.3-thia2oline-2-thione with vigorous agitation at 75*0 

T5 over about 20 min. to obtain a mondlsperse silver bromide emulsion of octahedral cystalline particles having 
an average grain size of 0.40 um. A chemical sensitizing treatment of the thus obtained emulsion was 
carried out by adding 6 mg/mol»Ag of sodium thiosulfate and 7 mg/moUAg of chloroauric acid 
(tetrahydrate) and heating it at 75*C for 80 min. Thus obtained silver bromide grains were bought up as a 
core in the same precipitating conditions as the first precipitating process to obtain finally a monodtsperse 

20 core-shell silver bromide emulsion of octahedral shaped grains having an average grain size of 0.7um. The 
fluctuation coeffident of the grain size distribution of this emulsion was about 10%. 

A further chemical sensitization of this emulsion was carried out by adding 1.5 mg/mof»Ag of sodium 
thiosulfate and 1.5 mg/moUAg of chloroauric acid (tetrahydrate) and heating it at 60»C for 60 min, to obtain 
an intemai latent-image type silver halide emulsion. 

25 Further. 10 3 weight % of the compound (N-1) to the coating amount of silver halide and 10 weight % 
of the compound (ExZS-1) were included in each layer as a nucleating agent and nucleaUon accelerator, 
respectively. 

In addition, the same auxiliary agents for emulsification and dispersion and coating aids as in Example 
2 were used. As the stabilizer in the layers containing silver halide or colloidal silver, compound (Cpd-19), 
30 (Cpd-20). and (Cpd-21) were used. 

The compounds used in the Examples were as follows: 



35 



40 



45 



50 



55 



139 



0277 589 



ExS-1 




C2H5 
I 



5r + )-CH=fC-CH=/ 



II I ^ 

(CH2)3S03 




N 

(CH2)3S03H 



ExS~2 



s ^^"5 



(CH2)3S03~ 



(CH2)3S03H 



ExS-3 




C2H5 
I 



(CH2)3S03Na (CH2)4S03~ 



cje 
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ExS-5 

to 



25 



I 0- ^CH.-^ 

(CH2)3 

I 

S03H 

^ Cpd-1 

HO C4H9(sec) 



C4H9(t) 




Cpd~3 

45 



so 




C4H9(t) 

55 
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Cpd-4 



C4H9(tJ 

H0-H^C00-^^C.H9(t) 

C4H9(t) C4H9(tj 



Cp4-5 



— ^CHa-CH-^s-^ ( n=100-1000) 



CONHC^HsCt) 



Cpd-6 



QHgtt) 




A"* 

C0\,NC0CH=CH2 



Cpd-7 



OH 
OH 



Cpd-8 



Polyethyl acrylate 
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Cpd-10 



Cpd-H 



C2H5 O 
I I 
C^HsCHCHaOCO-n — 1 

\ > 
N 




^P<*-12 C5H,i(t) 

CONHCjHfiOH^- CsH„(t) 
NaSOa-^^ 

CONHC3H60-^h-CsH„(tJ 
CsHud) 
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Cpd-13 

HO CiHjlt) 

CH2CH2C0C8Hi7 



Cpd-14 



OH 

^A^CaHiT (sec) 



(sec)C8Hi7 



OH 



Cpd-15 

C2H50C0-7j p CH-CH=CH-r— IV- CO2C2HS 



O HO^N'^ 



>03K 



SO3K 



Cpd-16 



C2H5OCO-77 — = CH-CH^CH-T—Tv-COzCaHs 
^N^O HO-^N^ 

(CH2)3S03K (CH2)3S03K 
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Cpd-17 



CaHsOCO-p— = CH-CH=CH-CH=CH— r— ^COzCzHs 



SO3K SO3K 



Cpd-18 



CzHsOCO-jj = CH-(CH ^ CH jj-^ COOC2H5 

I I 

CH2 

} 

SO3K SO3K 



Cpd-19 



Cpd-20 



OH 




OH 
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5 



Cpd-21 

10 



N=N 



SH 



EXC-1 



NHCONHCH3 



2S CzHs 



30 

EXC-2 




C4H9 

NHCOCHO-(/ \)-C5Hu(t) 



OH 



40 CI 



WCsHu-C^ \)-OCHCONH^^ a 

a 



ExM-1 



CH3 C£ 




N=/_ CHCH2NHS02^3 OCsHxrW 



50 CH3 \NHSO2- _ 



C8Hl7(t) 



ss 
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ExY-1 



Cfi 

(CH3)3CCOCHCONH-/^ 



70 



O^^O NHCOCHO ^^(tlCsHu 

^)-CH2'' OC2HS I (t)CsHu 



C2H5 

Solv-1 Dl(2-ethylhexyl)phthalate 
15 $olv*2 Trinonylphosphate 

Solv-3 Di(3-m8lhylh6xyl)phthalate 

Solv-4 Tricrezylphosphate 

Solv-5 bibutylphthalate 

Solv-6 TrioctylphopfiatG 
20 Soiv-7 Oioctylsebacate 

H-1 1J2-Ws(vinyIsulfbnylac©toanjdo)8thane 



{N-I-9) 

25 



SH 

A 



UN Mr 



30 N=N \CONH 



3S 



40 (ExZS-l) 




N 
I 

CH2C=CH«C£.0r 



HS S S-(CH2)6-N 



CH3 
HCA 



50 



Then, as shown in Table 9. Samples (H-2) to (H-1 4) were prepared by repeating the preparation 
procedures of Sanople (H-1) except the changing of the magenta couplers and the preservability improving 
compounds ((^10) and (Cpd-12) In the sixth layer and the seventh layer respectively. 

Each of the thus prepared samples was subjected to an exposure through an optical wedge and then to 
55 a color development process according to the following processing procedure (X). 
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Processing Procedure (X) 



Step 


Time (sec.) 


Temperature (°C) 


Color developing 


90 


38 


Bleach- fixing 


^5 


38 


Water washing 


45 


38 


Water washing (g) 


45 


38 



The water washing steps were carried out by a so-called countercurrent replenishing mode, in which 
the replenlsher is fed to l>ath of water washing © . and the overflow water from t>ath of water washing @ 
is fed to bath of water washing 0) . 
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Color Developing Solution 

Mother solution 



Diethylenetriaminepentaacetic acid 


0.5 


g 


1-Hydroxyethylidene-l , 1-diphosphonate 


0.5 


g 


Diethylene glycohol 


8.0 


g 


Benzyl alcohol 


12.0 


g 


Sodium bromide 


0.7 


g 


Sodium sulfite 


2.0 


g 


N , N-die thylhydroxylamine 


3.5 


g 


Triethylenedlamine (1,4-diazablcyclo [2,2,2 ] 




octane 


3-5 


g 



3-Methyl-it-amino-N-ethyl- (6 -methanesulf onamido- 



ethyl) -aniline 6.0 g 

Potassium carbonate 30.0 g 

Brightening agent (Stllbene series) 1.0 g 

Water to make 1000 mi 

pH (adjusted with potassium hydroxide or hydrochloric 
acid) 10 50 

Bleach- fixing Solution 

Mother solution 
Ammonium thiosulfate 110 g 

Sodium hydrosulfite 14.0 g 
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Ammonium iron (III) e thy lenediamine tetra- 
acetate dihydrate - 40.0 g 
Disodlxim ethylenediamine tetraacetate 
dihydrate 4,0 g 
Water to make lOOO mA 
pH (adjusted with aqueous ammonia or hydrochloric 
acid) 10.50 



70 



20 



25 



Washing Water 

Purified water (de-ionized teq> water tjy ion-exchange treatment contsdning under 1 ppm of all cations 
except the hydrogren ion and ail anions except the hydroxide ion) 

Then, magenta reflective density (stain) was measured at a non-image area of each sample at the point 
of one hour after the development processing. The same stain measurements were canrfed out ag^n on the 
processed samples after being kept for 6 days at 80 C and 70% RH, and on the processed samples after 
being kept for 100 days at room temperature. The increments of magenta stain to that of one hour after 
processing for each sample m shown in Tat)le 9. 
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35 
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As is apparent from the results of Table 9. the stain increments over a lapse of time on the processed 
photographic material were prevented remarkably by using in combination the preservability improving 
compounds (A) and (B) of the present invention. 
5 Further, even when the ratio of the silver bromide emulsion to the silver chlorobromide emulsion is 
varied (in the range that silver chloride is 0.5-99.5 mot%). neariy the same effects as In Table 9 were 
attained. 

Having described our invention as related to the embodiment, it is our intention that the invention be not 
limited by any of the details of the description, unless otherwise specified, but rather be construed broadly 
10 within its spirit and scope as set out in the accompanying claims. 



Claims 

75 1 . A silver halide color photographic material containing both a compound (A), that combines chemically * 
with the aromatic amine developing agent remaining after a color development processing to produce a 
chemically inactive and substantially colorless compound, and a compound (B), that comtjines chemically 
with the oxidized product of the aromatic amine developing agent remaining after the color development * 
processing to produce a chemically inactive and substantially colorfess compound. 

20 2. The color photographic material as claimed In claim 1. wherein compound (A) is selected from 
compounds that can react with a rate constant te (at 80"C) of the secondary reaction with p-anisidine within 
the range of l.O t/moLsec to 1 x 10 ^1 /moKsec. 

3. The silver halide color photographic material as claimed in claim 1, wherein compound (B> is 
selected from compounds having a nucleophilic group derived from a nucleophilic functional group that has 

25 a Pearson's nucleophilic "CH3I value of 5 or greater. 

4. The silver halide color photographic material as claimed in claim 1. wherein the amount of compound 

(A) or(B)isl XI02 to 10 mol per mol of a coupler employed. 

5. The silver halide color photographic material as claimed in claim 1, wherein the amount of compound 

(B) contained Is in the range of 2 x 10 2 to 2 x 10 ^ per mol of a coupler emptoyed. 

30 6. The silver halide color photographic material as claimed in claim 1, wherein compound (A) or (B) is 
co-emulsified with a coupler, the oil/coupler weight ratio being from 0-01 to 2.0. 

7. The silver halide color photographic material as claimed in claim 1, wherein at least one of the 
couplers represented by the following formulae is employed: 

35 

General formula (Y-l) 

CH3 

40 CH3-C-C0(j:H-Rn 

CH3 Zii 

wherein Rit represents a substituted or unsutetituted N-phenylcarbamoyI group, and Zn represents a group 
45 that can split off in the reaction with the oxidized product of the aromatic primary amine color developing 

agent: ^ 



50 



55 



General formula (Y-ll) 



-COCH-Ru 



wherein Rn represents a substituted or unsubstituted N-phenylcarbamoyI group, Z11 represents a group that 
can split off in the reaction with the oxidized product of the aromatic primary amine color developing agent 
R12 represents a hydrogen atom or a sut>stituent group, and s is an integer of 1 to 5; 
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General formula (M-l) 

R21-NH ^Z2l 

I 

Ar 

70 wherein represents an aJkyI group, an aryl group, an acyl group, or a carbamoyl group; Ar represents a 
phenyl group or a phenyl group substituted by one or more halogen atoms, alkyi groups, cyano groups, 
alkoxy groups, alkoxycarbonyl groups, or acyiamtno groups; and Zat represents a hydrogen atom or a group 
that can split off in the reaction with the oxidized product of the aromatic primary amine color devetoping 
agent; 



IS 



General fomruila (M-ll) 



20 



25 



30 



36 



R22 ^21 

H 

.Z24 

Z22F=^Z23 

wherein 1^ represents a hydrogen atom or a substituent group; Z21 represents a hydrogen atom or a group 
that can split off in the reaction with the oxidized product of the aromatic primary amine cok)r devetoping 
agents 

Raz 

I 

2^ and R21 represent - C = . -N= or -NH-; between the bonds of ZarZb and Z^-Zzz. one is a double 
bond and the other is a single bond; and when the ZzrZzz is a carbon-carbon double bond, the double bond 
may be part of an aromatic ring; 



General fbnnula (C-1) 




45 wherein R31 represents an alkyI group, a cycloalkyi group, an aryl group, an amino group, or a heterocyclic 
group: R32 represents an acytamino group or an alkyI group; Fb represents a hydrogen atom, a hakDgen 
atom, an alkyI group or an alkoxy group; Rs and Rsz may bond together to form a ring; and Zsi represents a 
hydrogen atom, a hatogen atom, or a group that can split off In the reaction with the oxidized product of the 
aromatic primary amine color developing agent; 

50 and 

the above couplers may fonnn a dimer or even higher polymer. 

8. The silver halide color photographic material as claimed In claim 1. wherein the silver haikto 
comprises silver chloride, silver bromide, or a mixed silver halide. 

9. The silver halide color photographic material as claimed in claim 1. wherein compound (A) is 
55 represented by the following general fonnula (I) or (II): 
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General formuia (I) Ri j- A i X 

n 



General formula {II) Rr-C -Y 

B 

wherein Ri and R2 each represent an aliphatic group, an aromatic group, or a heterocyclic group; X 
represents a group that can react with the aromatic amine developing agent to cause splittingofff; A 
represents a group that can react with the aromatic amine developing agent to form a chemtcai bond; n is 1 
or 0; B represents a hydrogen atom, an aliphatic group, an aromatic group, a heterocyclic group, an acyl 
group, or a sulfonyl group; Y represents a group that can facilitate the addition of the aromatic amine 
developing agent to a compound having general fbnmula (II), and Ri and X together or Y and R2 or B 
together may combine to form a ring structure. 

10. The silver hafide color photographic material as claimed in claim 9, wherein the aliphatic grotip of 
Ri, R2 and B represents a straight chain, branched chain or cyclic alkyi groups, alkenyl group or alkynyf 
group; the aromatic group of Ri, Ra and B represents a carbocyclic aromatic and the heterocyclic aromatic 
group; and the heterocyclic group Ri. Ra and B represents a 3 to 10-membered heterocyclic group 
comprising cartxMn atoms, oxygen atoms, nitrogen atoms, sulfur atoms, or hydrogen atoms; 

X represents a group that attaches to A via an oxygen atom, a sulfur atom, a nitrogen atom, or a 
halogen atom, wherein wtien X is a halogen atom, n is 0; 

A represents a group containing a low electron density atom; 

and 

Y is an oxygen atom, a sulfur atom. -N-R«or 



=C 



R. 



6» 



wherein Ra. R5 and Rs each represent a hydrogen atom, an aliphatic group, an aromatic group, a 
heterocyclic group, an acyl group, or a sulfoiiyl group, and and Re may bond together to form a ring 
structure. 

11. The sliver hallde color photographic material as claimed In claim 1. wherein compound (B) is 
represented by the following general fomnula (III): 



General formuia (III) RrZ*M 

wherein R7 represents an aliphatic group, an aromatic group, or a heterocyclic group, Z represents a 
nucleophilic group, and M represents a hydrogen atom, a metal cation, an ammonium cation, or a protective 
group. 

12. The silver halide color photographic material as claimed in claim 11. wherein the aliphatic group 
represented by R7 is a straight chain, branched chain, or cyclic alkyl. alkenyl or alkynyl group; the aromatic 
group represented by R7 may be any of a carbocyclic aromatic group and a heterocyclic aromatic group; 
ttie heterocyclic group represented by R7 has a a3 to IQ-membered ring stmclure comprising catbm 
atoms, oxygen atom, nitrogen atoms, sulfur atoms, or hydrogen atoms; 

Z represents a nucteophlRc group having an oxygen atom, a sulfur atom, or a nitrogen atom to 
chemically combine witti the oxidized product of the aromatic amine devetoping agent 
and 

M represents a hydrogen atom, a metal cation, an ammonium cation, or a protective group. 

13. The silver halide cok>r photographic material as daimed in daim 11. wherein compound (B) is 
repesented by tiie following general formula (IV): 
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General formula (IV) 



30 



35 



55 




70 D 

wherein M* represents an atom or an atomic group forming an inorganic or oiganic salt. 

-NHN-C 

20 



-N— N-SOzRia, or -N — N-C-R,,, 

II " 



in which R« and Ris. which may be the same or different each represent a hydrogen atom, an aliphatic 
group, an aromatic group, or a heterocyclic group, or R« and Rw may bond together to fbrni a 5 to 7- 
membered ring; R17. Rib, Rao and Rzi. which may be the same or different, each represent a hydrogen atom, 
an aliphatic group, an ammatic group, a heterocyclic group, an acyl group, an alkoxycarbonyl group, a 
sulfonyl group, a ureido group, or a urethane group, provided that at least one of R17 and Ris and at least 
one of Rffl and R2t are hydrogen atoms; R19 and Rzz represent a hydrogen atom, an aliphatic group, an 
aromatic group, or a heterocyclic group; Rzz further represents an alkylamino group, an arylamino group, an 
alkoxy group, an aryloxy group, an acyl group, and alkoxycarbonyl group, or an arytoxycarbonyl group; at 
least two of Rt7, Ri» and R19 may bond together to fwm a 5 to 7-membered ring; 

Rio. Rtt. Ri2, Rtj and R14. which may be the same or different each represent a hydrogen atom, an 
aliphatic group, an aromatic group, a heterocyclic group, a halogen atom. -SRs, -ORs. - n - Rs, an acyl 
^ group, an alkoxycarbonyl I 

group, an aryloxycarbonyl group, a sulfonyl group, a sulfonamido group, a sulfamoyi group, a ureklo group, 
a urethane group, a carbamoyl group, a sulfo group, a carboxyl group, a nitro group, a cyano group, an 
aJkoxalyl. an aryloxalyl group, a sutfonyloxy group. 

45 ,9 s 

IT II 

-P(R8>j, - P (Rafe - P (Ra)2. -PCORah or a fbmnyl group, wherein R« and Ro each represent a hydrogen atom, 
an aliphatic group, an alkoxy group, or an aromatic group. 

14. The silver halide cok>r photographic material as claimed in claim 13. wherein the total of the 
Hammetf s sigma values of Rw, Rtt. R12. Rt3 and Ru with respect to -SOM is 0.5 or greater. 
M 15. The silver halide cotor photographic material as claimed In daim 1. wherein compound (A) and 
compound (B) are contained in a layer of the hydrophilic colloid layers on the base. 

16, A process for preparing a color photograph which comprises processing a sihrer halide cotor 
photographic material in the presence of a compound (A), that combines chemteally with the aromatfc 
amine developing agent remaining after a cotor development processing to produce a chemically inactive 
and substantially colorless compound, and a compound (B), that combines chemically wth the oxidized 
product of the aromatic amine developing agent remaining after the color development processing to 
produce a chemically inactive and substantially coloriess compound. 
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17. The process for preparing a color photograph as claimed in claim 16, wherein compound (A) and/or 
compound (B) are contained in one or more layers of the hydrophiHc colloid layers on the t>ase of the silver 
halide color photographic material. 

18. The process for preparing a color photograph as claimed In claim 16. wherein before, during, or 
5 after the color development processing the photographic material is processed with a processing solution to 

which compound (A) and/or compound (B) has been added, thus allowing them to be contained in the color 
photograph. 

19. The process for preparing a color photograph as claimed in claim 16. wherein compound (A) is 
selected from compounds that can react with a rate constant k2(at 80*C) of the secondary reaction with p- 

10 anisidine within the range of 1.0 t/mol.sec to 1 x 10 ^ /moLsec. 

20. The process for preparing a color photograph as claimed in claim 16, wherein compound (B) Is 
selected firom compounds having a nudeophilic group derived from a nucleophilic functional group that 
have a Pearson's nucleophilic "CH3I value of 5 or greater. 

21. The process for preparing a color photograph as claimed in claim 16, wherein the amount of $ 
IS compound (A) or (B) is 1 x 10 2 to 10 mot per mol of a coupler employed. 

22. The process for preparing a color photograph as claimed in claim 16, wherein the aromatic amine 
developing agent is selected from a group consisting of aromatic primary, secondary, and tertiary amine f 
compounds. 

23. The process for preparing a color photograph as claimed In claim 16. wherein compound (A) is 
20 selected from a group consisting of compounds represented by the following general fbrnriulae (I) and (II): 

Gerieral fonmula (I) Ri k A ^ — - — X 



General fonnula (II) Rz— C =Y 

B 

wherein Ri and R2 each represent an aliphatic group, an aromatic group, or a heterocyclic group; X 
30 represents a group that can react with the aromatic amine developing agent to cause splitting-off; A 
represents a group that can react with the aromatic amine developing agent to fomn a chemical bond; n is 1 
or 0: B represents a hydrogen atom, an aliphatic group, an aromatic group, a heterocyclic group, an acyl 
group, or a sulfonyl group; Y represents a group that can fadiitate the addition of the aromatic amine 
developing agent to a compound having general fonnula (II): and Ri and X together or Y and Ra or B 
35 together may combine to form a ring stmcture. 

24, The process for preparing a color photograph as claimed in claim 16, wherein compound (B) is 
represented by the following general fonmula (III): 



40 General fomriula (III) RrZ^M 

wherein Br represents an aliphatic group, an somatic group, or a heterocyclic group; Z represents a 
nucleophilic group; and M represents a hydrogen atom, a metal cation, an amnru>nium cation, or a protective * 
group. 

25. The process for preparing a color photograph as claimed in claim 18. wherein compound (A) or (B) 

45 is added into a color developing solution, a bleaching solution, a fixing solution, a washing solution, or a * 
rinsing solution, the concentration of compound (A) or (B) in the processing solution tjeing lO^md/i to 
10 1 moUl. 

26, The process for preparing a color photograph as claimed in claim 12, wherein the color developing 
solution of the color development processing is sut>stantially free from benzyl alcohol. 

50 27. A color photograph obtained by the processing of a silver halide color photographic material and 
improved in preservability which comprises both a compound (A), that combines chemically with an 
aromatic amine developing agent remaining after a color development processing to produce a chemically 
inactive and substantially colorless compound, and a compound (B), that combines chemically with the 
oxidized product of the aromatic amine developing agent remaining after the color development processing 

55 to produce a chemically inactive and substantially colortess compound. 

28. The color photograph as claimed in claim 27. wherein compound (A) is selected from compounds 
that can react with a rate constant 1^ (at 80*C) of the secondary reaction with p-anisidlne within the range of 
1.0 i/mol.sec to 1 x lO^t AnoLsec. 
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29. The color photograph as claimed in claim 27. wherein compound (B) is selected from compounds 
having a nucieophiiic group derived from a nucleophilic functionai group that have a Pearson s nucleophtlic 
XHs I value of s5 or greater. 

30. The color photograph as claimed in claim 27. wherein the amount of compound (A) or (B) is 1 x 
10 2 to 10 mol per mol of a coupler employed. 

31. The color photograph as claimed In claim 27. wherein compound (A) is selected from a group 
consisting of compounds represented by the following general fomnuiae (I) and (II): 



General formula (I) Ri eA-l X 



General fonnula (II) Rz— C " Y 

g 

wherein Ri and R2 each represent an aliphatic group, an aromatic group, or a heterocyclic group: X 
represents a group that can react with the aromatic amine developing agent to cause splitting-off; A 
represents a gmup that can react with the aromatic amine developing agent to form a chemical tx)nd: n is 1 
or 0: B represents a hydrogen atom, an aliphatic group, an aromatic group, a heterocyclic group, an a:yl 
group or a sulfonyl group; Y represents a group that can facilitate the addrticm of the aromatic amine 
developing agent to a compound having general formula (10: and Ri and X together or Y and R2 or B 
together may combine to form a ring structure. 

32. The color photograph as claimed in claim 27, wherein compound (B) is represented by the following 
general formula (III): 



General fonnula (III) RrZ«M 

wherein R7 represents an aliphatic group, an aromatic group, or a heterocyclic group; Z represents a 
nucleophilic group; and M represents a hydrogen atom, a metal cation, an ammonium cation, or a protective 
group. 

33. The silver halide color photognaphic material as claimed Is dalm 1, wherein compound (A) Is 
represented by general fonmula (l-a). (l-b), (l-c) or (l-d) that can react with the rate constant (at 80»C) of 
the secondary reaction with p-anisidine within tiie range of 1 x 10 » to 1 x 10 /moKsec 
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(I-a) 



Ri-Link ~C-~0-Ar 



(l-b) 



10 



15 



0 R, R, 
fi I ( 

Ri-Link -C-0-C = C 

I 

Rc 



20 



(I-c) 



o 



Rl-Link-C-O-C 
11 

N 



(I-d) 



0 




Ri-Link -C-O-N J 

35 

Wherein Ri represents an aliphatic group, an aromatic group, or a heterocyclic group; Link represents a 
single bond or -0-; Ar represents an aromatic group, provided that the group released as a result of reaction 
with an aromatic amine developing agent is not a group useful as a photographic redudng agent Ra, Rb 

^ and Rc, which may be the same or different, each represent a hydrogen atom, an aliphatic, aromatic or 
heterocyclic group aikoxy group, aryloxy group, heterocyclooxy group, alkylthio group, arylthio group, 
heterocyclothio group, amino group, alkylamino group, acyl group, amido group, sulfonamide group, 
sutfbnyl group, alkoxycarfcjonyl group, sulfo group, carboxyl group, hydroxy! group. acylQ)cy group, ureido 
group, urthane group, carbamoyl group or sulfamoyl group, may combine toghther to form a 5 to 7- 

^ membered heterocyclic ring which may be further substituted by a sutistituent may form, a spirocydic ring 
or bicycle ring, or may be condensed by an aromatic ring; Zt and 22 each represent a non-metal atom 
group necessary to fonm a 5 to 7-membered heterocydic ring which may be further substituted by a 
subslituent may form a spirocydic ring or bicydo ring, or may be condensed by an aromatic ring, provided 
that the compound released as a result of the reaction of Zi with an aromatic amine developing agent is not 

50 a coupler or 1-phenyl-3-pyra2oiidones. 
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